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The Reynolds Rock Drill. 
[WITH SUPPLEMENT. ] 

We illustrate in our present number the latest advance in the construction 
of rock drills. For the past three years the Delamater Works of this city have, 
under the direction of Mr. Gro. H. Reynoups, been experimenting in the con- 
struction of these machines, the objectaimed at being the production of a drill 
that should be cheap, easily managed, and not liable to get out of order. 

Mr. Reynoxps has had abundant opportunity to become familiar with the re- 
quirements of a good drill, and with the weak points in those now constructed, 
and the drill here illustrated is the fruit of his experience and skill. 

The tripod legs are made of steel, with double points, so as to reverse front 
and back weights which go on either side up; front legs may go to the back, 


of timber has been sucked tightly against it. The obstruction, whatever it 
may be, will doubtless be shortly removed. 
The following report of progress to May 7, is from the Scientific Press: 
The following report of progress made in the Sutro tunnel, Nevada, for the 
week ending May 8th, was furnished us by PenHam W. Ames, secretary of the 
company : 


Number of feet in, May fr. .. 


Number of feet driven during week. 71 


Rocx.—A conglomerate, greenstone base, with angular pieces of trachyte 


or back ones to the front, by loosening one central bolt, and at the same time the | imbedded, so hard and tough as to require repeated charges in same holes be- 


drill-frame may be set at any angle required. 


The lower part of the leg carries the weight, and always remains upon th 
rock with the weight upon it, while the leg may be lengthened and shortened 


fore blast would take effect. At the last moment the rock is reported as pre- 


e | senting a more favorable appearance. 


Work Donr.-—Holes drilled, 372; holes blasted, 405 ; aggregate depth, 2,303 


without the removal or lifting of the weights. “The extreme simplicity of the | feet; average depth, 6 71-372; powder consumed, 1,099 Ib; exploders con- 
machine is shown in the cylinder, which is cast ina single piece, and has no | Sumed, 506. 


valves of any kind. 
The bottom head is made long, so as to serve at once fora guide to the piston- 
rod, and as stuffing-box and cushion to absolutely prevent the piston from strik- 


VatTER.—The water which had been running in at the face through an open 
fissure, was left behind on 3d inst., when the fissure took a sudden turn to the 
south. On the 2d inst., 30 inches of water, (a new body,) were struck, making 


ing either top or bottom head. The rotation and feed are of the simplest flow from tunnel 87 inches, but this has since decreased to 71 inches. This is 
possible construction, and the machine, taken as a whole, seems to be excel- | ROW utilized for cutting a wagon road through a high, sandy bluff, near Carson 


lently adapted to the requirements of mines and quarries. The Delamater 
Works have fitted up special tools for manufacturing this drill upon a large 
scale, and upon so complete a system that all parts are interchangeable, the 
same as in gun shop work. 

The advantages in manufacture, combined with the remarkable simplicity of 
the machine, have so reduced the cost that a three inch drill suitable for 
drilling holes 24 inches in diameter toa depth of 10 feet, is sold for the very 
small price of $300. We have no doubt these several advantages will imme- 
diately secure the general introduction of this new ‘‘labor saving machine ” in 
our mines and quarries. 

The general salesroom in this city for these drills is at the office of the Com- 
PRESSED Arr PowErk Company, No. 10 Cortlandt street, New York, whose card 
will be found in another column. 


The Tapping of Shaft No. 2, Sutro Tunnel. 
From the Virginia City Enterprise.) 

Tue tapping of the water in Shaft No. 2, Sutro Tunnel, was yesterday success- 
fully accomplished, under the supervision of chief engineer of the works, 
Cart O. WEDEKIND, a most accomplished young engineer. He had charge of 
the central shaft section of the Hoosac Tunnel, and has had much experience 
in other large works of the kind. He took charge of the tunnel as chief en- 
gineer May Ist, 1874, and has since been conducting that work. It will be 
remembered that on the 30th of June, 1874, the men were driven out of shaft 
No. 2 by the striking of a heavy body of water as they were drifting west from 
its bottom. The volume of water was too great to be handled by the pumps, 
and the shaft, 1,040 feet in depth, was filled up to within 100 feet of its top. 
Work at that point was then suspended until the tunnel header should be ad- 
vanced far enough to tap the immense body of water obtained in the shaft. 
On the 8th inst., the regular work of driving the header of the tunnel was sus- 
pended, being at a distance of 8,800 feet from the mouth of the tunnel, and 98 
feet from the water in shaft No. 2. A diamond drill was mounted and adjusted 
by Mr. WeprExkrnp, with the aid of a transit instrumont for the grade, in 
order to exactly strike the header driven east from shaft No. 2. A double bulk- 
head, built of 12-inch timbers, was constructed between the drilling machine 
and the face of the tunnel, with a quarter-inch boiler plate slide arranged verti- 
cally in its center. _ Drilling was begun on the goth inst., at 11 o'clock p. M., 
the power for the drill being compressed air. It made its way through un- 
usually hard rock at an average speed of 18 inches every 15 minutes, diameter 
of hole being 2 inches. Excepting one interruption of several hours, caused 
by the breaking of the diamond bit, the drilling went on finely, and on March 
II, at 2 o'clock a. M., three times three cheers were heard from all when the 
drill-rod broke through. The water coming out at the side of the rod under a 
head of 835 feet (to which the water had lowered since June) was white as snow, 
and quite hard to feel of. Great care was taken in letting back the drill-rod, but 
after a few feet had come out, the friction between the machine and rod and 
the grip of every man present was no longer sufficient. 


tunnel. The plate in the middle of the bulkhead went down in front of the 
hole, changing the 120 inches of water coming out into a beautiful white 
f eather-shaped fountain. The idea of striking the workings of No. 2 shaft by 
a diamond drill through 100 feet of rock, at a distance of one and two-third 
miles from the mouth of the tunnel, has been doubted by almost every one ; 
its successful determination establishes here the already well-earned name that 
Mr. WEDEKIND has attained by his accurate work on the Hoosac Tunnel and 
in other places. In three hours the water had been lowered in the shaft 128 
feet. Last evening, however, we were informed that the flow had ceased. It 
is supposed that the drill hole is stopped up by a piece of rock, or that a stick 


It went, like a streak | 
of lightning, even not lacking the fiery part, and finally lodged back in the 


river. 


Temperature of air at heading 79°; shaft No. 1, east, 76°; west, 70°; shaft 
No. 2, east, 78°; west, 80°; mouth, 63°. Temperature of water at heading, 
79°; shaft No. 1, east, 77°; shaft No. 2, east, 79°; mouth, 75°. 

Currents of air pass in at mouth and down shaft No. 1, up shaft No. 2. 


The History of the Relative Values of Cold and Silver. 


By R. W. Raymonp. 


B ing a Portion of the Presi !ent’s Address before the American Institute of 
Mining Eng:neers at New Haven, February 23, 1875. 


CONCLUDED FROM PAGE 369. 
Tasie IV.—From 1851 To 1874, INcuustve. 
Ratio.t 


Date. 


Authority. 

| || The London quotations. These give the price of a given 
1851 | 15.46 weight of standard silver in shillings and pence sterling. 
1852 | 15-57 | Bearing in mind that there is in Great Britain no charge for 
1853 | 15.33 coinage, and, hence, that the price referred to varies exactly as 
1854 | 15.33 | | the market value of the metals, we can calculate the ratio as 
$6 es follows : The standard gold is x fine, and its value is fixed at 
1857 15.27 77s. 103d., or 934.5 pence per ounce Troy. Hence the value 
a 15.36 | of an ounce of fine gold is Fs of this sum, or 1019.45 pence. 
1859 | 15.21 
1820 | 7 30 The standard silver, on the other hand, is : fine ; hence an 
1861 | 15.47 ounce of fine silver is worth 1.081 times as much as an ounce 
1862 | 15.36| | of standard silver. If the fixed value of an ounce of fine 
1863 | 15.38 gold be divided by 1.081 times the quoted price of an ounce 
1864 | 15.40 of standard silver, the quotient is the ratio desired. Thus, 
— if « be the quoted price per ounce in pence, = (very 

1867 | 15.57 | nearly) is the ratio. Briefly, dividing 943 by the price in 
1868 | 15.60 | pence of an ounce of standard silver gives the ratio correctly 
1869 | 15.60 | to the second decimal place. London being the acknowledged 
1870 | 15.60 | center of the commercial world, this ratio determines the 
1871 | 15.59 relative value of the metals among civilized nations. 
1872 | 15.63 The table shows annual averages only. The lowest monthly 
1873 } 15.90 | value of gold was i5.12 in May, 1859, and the highest, 16.35 


1874 | 16.15 | | in October, 1874. The annual average for 1874, here given, 
| } is calculated upon the prices of eleven months, ending Nov. 30. 


tEMARKS.—The discovery of gold in California in 1847, and in Australia in 
1351, threw an unexampled quantity of this metal into circulation. While the 
annual product at the beginning of the century had been only about $15,000,000, 
and in 1846 had been swelled by the Russian placers to the then astonishing 
amount of $43,000,000, it had reached in 1853, according to Prof. SoznTBEER, a value 
of more than $165,000,000, while the annual silver product was scarcely more 
than $40,000,000. This enormous disproportion, coupled with the continu- 
ance of vast shipments of silver to India, naturally caused many economists to 
anticipate a serious and permanent depreciation of gold. 


It appears from the 


table that this did not take place in such a degree as expected—and for two 
First, the supply of the precious metals, particularly silver, on hand 


reasons. 
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in Suneen was so great that even the immense , production of the gold mines in | 
California and Australia could not immediately cause an overwhelming revul- 
sion. General prices, of course advanced ; but that is not the point now in | 
question. CHEVALIER estimates that the gold production from 1500 to 1847, in- 
clusive, had been nearly $3,000,000,000, of which (acc ording to other authori- 
ties) something less than $2,000,000,000 had come from Spanish America, which 
had furnished in the same period about $5,000,000,000 in silver. Of the latter, 
perhaps $1,000,000,000 had been exported to India; but the stock of both 
metals still remaining in Europe was large ; and the introduction of silver- 
plated wares liberated much silver which had been kept in the form of solid 
ware. But this would not long have sufficed to retard the fall of gold but for 
another cause—namely, the enormous coinage of gold in the countries employ- 
ing the French system. Before discussing this important element, it is well 
to point out that the gold production of California and Victoria suffered a 
diminution, through the exhaustion of the richest superficial placers, say about 
1860, which was but partially compensated by the new discoveries in New 
Zealand, Idaho, Montana, etc. Moreover, after 1866 the shipments of silver to 
India notably declined ; and finally, the production of silver from Nevada and 
other Territories advanced to colossal proportions. It was in the period pre- 
ceding these changes that the French coinage system exercised its restraining 
influence against the depreciation of gold. By the French law of 1803, the 
france was fixed at five grammes of standard silver, 9-10 fine, and it was pro- 
vided that the kilogramme of standard gold, of the same fineness, should be 
coined into 155 twenty-franc pieces. In other words, the relative value of the 
metals was established by law as 1:15. 5. By the payment of a small coinage- 
charge, any one could obtain at Paris coin of either metal in exchange for fine 
bars of the same. Now, by reference to Table IV. above, it will be seen that the 
ratio between gold and silver in the market (which had been up to the be- 
ginning of the nineteenth century always less than 15.5) ranged steadily above 
that point. Hence, there was no inducement to coin gold. The gold coins 
themselves commanded a premium for melting. From 1825 to 1848, inclusive, 
the French coinage was only 268,000,000 frances in gold, against 2,380,000,000 
francs in silver. The law of 1803 had been passed at an unlucky period, and 
its effect for nearly fifty years was to drive gold from circulation and flood 
Western Europe with a redundant silver currency. But it undoubtedly 
operated, during that period, to check the depreciation of silver by employing 
an excess of it as currency, and by diminishing the similar employment of gold, 
and thus increasing the available supply of that metal for other uses. 

The reaction caused by the influx of American and Australian gold was im- 


mediate. So soon as fine gold was enough cheaper in the market than 34444 
francs per kilogramme to make it profitable to holders of it to take coin for it 
at that rate, the amount of gold presented for coinage in France was immense. 
From 1851 to 1867 there were coined in that country more than 5,806,000,000 
frances gold against 383,000,000 francs silver ; and the silver coinage rapidly 
disappeared. Of $800,000,000 silver shipped to India in the period just named, 
probably more than half was melted down from the coinage of the franc-using 
countries—Franee, Italy, Belgium and Switzerland. Thus the new supplies of 
gold found a new application, and the Eastern demand for silver found a par- 
tial supply ; so that the value of gold was kept at 15.09 to 15.21, in spite of the 
excessive influx of it, which would otherwise have caused it to sink much low- 
er. The practical abolition of the double standard by the United States, in 
1853, and the increased gold coinage of Great Britain and her colonies, were 
subordinate causes, assisting this tendency. But the French system, serving 
for awhile as a breakwater against the natural effects of great commercial facts, 
was itself swept away by the tide. The disappearance of a silver coinage is 
more inconvenient to the masses than the lack of gold. The lack of silver for 
currency brought about the famous Convention of December, 1865, at which 
France, Italy, Belgium and Switzerland united in the attempt to regulate 
again the relative values of the metals in coinage. But for the obstinacy of 
France, the cumbrous and fluctuating system of a double standard would have 
been given up. What was done was to diminish the value of the silver coin- 
age, or, rather, to establish a coinage of pieces from a half-frane to two frances, 
which being legally as coins worth more than they were actually, could not be 
re-melted or exported with profit. It was a pity that even a measure of this 
kind was carried out in the most unfortunate way. By changing at that time 
the weight of the gold, instead of the silver coinage, the Franc-countries 
might have obtained a system in which the weights of coins would have been 
a direct relation to the metric system ; and, if the double standard had been 
definitely abolished, and gold adopted as the sole standard, a foundation would 
have been laid for that international system which still appears an unattain- 
able blessing—a system, namely, by which the different nations, each coining 
its own money, might maintain a certain uniform fineness in gold coinage, and 
accept as legal tender all gold coins according to their weight in metric units. 
The gramme of standard gold would then be the international unit of money, 
with which all coins would gradually be brought into simple, integral re- 
lations. 

But the Convention of 1865 chose a different course, and it had hardly taken 
the step of debasing the silver coinage, to counteract the effects of the enhance- 
ment of silver, when a revolution took place, and a depreciation of silver was 
inaugurated, which has continued to the present time. The causes of this 
change, some of which have been already alluded to, deserve closer attention. 

The exports of silver to India, down to 1856, were to pay for products of the 


' East, exported to Europe and ‘heeneton. During our civil war, the otenalt. 
nary production of cotton in India increased this balance of trade, and thus 
augmented the drain of silver in that direction. Moreover, between 1856 and 
1866, large sums of silver went to India as loans, to be employed in the con- 
struction of an extensive railway system. These special causes ceased after 
1866, and the payment of the interest on the Indian loans is now, so far as it 
goes, an element on the other side of the balance of exchange. The demand 
of silver in India is, however, by no means extinct; and one effect of the in- 
creased development of internal trade and industry in that region will be to 
maintain this demand. Prof. SorrBEeEr, in proof of the intimate relation be- 
tween the rate of Indian exchange and the ratio of silver to gold in London, 
calculates the following five-year averages from the London prices, and the 
Calcutta quotations for 6-month drafts : 


| Drafts 0 on Price of the Ratio of 
7 “yg | London in ounce standard gold to 
Calcutta. silver in London. silver. 

Pence per r rupee. Pence. 
1856-60 254 613 15.33 
1681-65 25 614 | 15.40 
1866-70 234 604 | 15.59 
1873 23 d 15.91 


The second great cause of depreciation of silver was the ae production 
from the United States. The product of this country, as I have shown in a 
paper read before the Institute at the Hazleton meeting, was in 1861 but 
$2,000,000. From 1862 to 1866, inclusive, it was $45,000,000, or an average of 
$9,0c0,000 per annum. In 1867, it was $13,500,000; in 1868, $12,000,000; in 
1869, $13,000,000; in 1870, $16,000,000; in 1871, $22,000,000; in 1872, $25,- 
750,000; in 1873, $36,500,000. The declared importations into Great Britain 
were : 

The great bonanzas discovered in the Comstock lode of Nevada have been the 
chief cause of the latest increase; but the extraordinary and rapid develop- 
ment of the silver-lead smelting industry in Nevada, (Eureka) and Utah has 
also been an important factor. 

A third cause of the depreciation of silver was the abandonment by Ger- 
many, after the Franco-German war, of the silver standard, and the issue of a 
standard gold coinage for the Empire. Prof. SorrsBeEr estimates that in No- 
vember, 1874, there was still in circulation in the different German States 
about $230,000,000 in silver coin, less than half of which would probably re- 
main in circulation after re-coinage—the remainder being thrown upon the 
market for exportation. The effect of the change is two-fold—the liberation 
of silver from circulation as coin, and the increased demand for gold. The 
amount of Imperial gold coinage resolved upon in 1871 was 400,000,000 thalers 
(about $290,000,000), of which 362,000,000, had been coined up to Novembet, 
1874. It was evident, however, that at least 500,000,000 thalers would be re- 
quired ; and this would tend to continue the special demand for gold. 

The countries of the franc-system, with double standard, have, however, 
again furnished a check to the prevailing tendency which has, doubtless, 
greatly modified the fall in silver. In these countries, the ratio being fixed at 
15.50 by law, it has been, since 1866, profitable to have silver coined. In 1872, 
the coinage of silver in the Netherlands was 33,540,945 florins ; in 1872 and 
1873, all the States of the franc-system coined some 200,000,000 franes in silver. 
But this could not continue, and in 1874, a limit was provisionally set to the 
coinage of five franc pieces. A new convention is said to have been arranged 
for January, 1876, the results of which will be very important to the question 
now under consideration. The depreciation of silver may be retarded, if the 
coinage of it as a legal tender currency, at a rate above its market value, is con- 
tinued. But this policy, whatever its immediate conveniences, is contrary to 
the true principles and tendencies of political economy. The demonetization 
of silver, and the universal adoption of gold as a standard currency, with silver 
as a material of subsidiary coinage, is that to which all nations must come. The 
ratio of 15.5 is too near the average market ratio for the last century, to be 
safely adopted. But the ratio of 15, as proposed by Mr. Exxiorr and other 
American writers on this subject, and partly adopted in our coinage, is reason- 
ably certain to remain permanently below the market ratio, and hence to serve 
satisfactorily in coinage, while it possesses practical value, as an integer, 
simply related to the decimal system. 

A review of the whole history shows us that the natural tendency has been, 
since industry and commerce were organized, towards a depreciation of silver; 
that this tendency has been periodically counteracted by three great causes: 
the successive discovery of new gold fields (Africa, Brazil, the Ural, California, 
Australia, New Zealand, Idaho, Montana. etc.); the exportation of silver to the 
East; and its elastic employment for coinage. It is highly improbable that 
new Californias will be opened, though the present production from quartz and 
hydraulic mines, in this country at least, is likely to be maintained and even 
increased; the demand for India will not be augmented, but by growing reci- 
procity of commerce, probably decreased, though slowly; and the use of silver 
in coinage will probably also remain stationary or decline. On the other hand, 
the production of silver will probably increase—though the enormous reinforce- 
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ments from this or that great bonanza will be temporary in their effects. Look- 
ing at the subject on a larger scale, it is not this or that single mine, but the 
vast area of silver-bearing territory in this country and Mexico which may be 
expected to develop and maintain an increased production. What may be the 


Notes. 


Patent Process of Working a Blast-farnace with the use of Gaseous 
Fuels.— {he inventor | peyote using solid fuel merely to render the column of ma- 
terials more porous, and to melt the:n just above the tuyeres, while the reduction and 

| carburization of the ores is to be accomplistied by introducing reducing gages and 


metallic treasures of Asia, we scarcely know as yet; but their exploration will, | air at different points in the circumference of the furnace. 


at all events for many years to come, produce nothing that the vast population 
of that region will not immediately swallow up. 

All general considerations, so far, seem to point to a permanent depreciation 
of silver. Not that the price of November 1874—the lowest ever reached in his- 
tory by the free action of commercial and industrial causes—will be maintained 
or further decreased; but that the ratio ruling a dozen years ago is not likely to 
be regained, and the low price of silver must be accepted by miners and metal- 
lurgists as a part of the economical problems submitted to them. When I say 
that the gross product of a silver mine to-day is worth in gold nine per cent. 
less than it would have been in 1859, you will see that this is a question inti- 
mately connected with profits and dividends. Indeed, the probable suspension 
of mining and metallurgical operations which cannot afford this loss will, per- 
haps, be one reaction tending to diminish the production, and thus check the 


depreciation of silver. In whatever way the general current flows, it is sure to 
be interrupted by such eddies, the results, indirectly, of its‘own motion. 


Shipments of Charcoal tlronto England. 


Tue evidence of the shipments of cold blast charcoal iron to England seems 
conclusive. The Round Mountain, the Ridge Valley, and the Cornwall Iron 
Company have all made shipments. A friend from Cincinnati writes us as fol- 
lows about the Round Mountain shipment : 

‘*T have seen the account sales and can vouch for the sale at seven pounds. 
The letter accompanying the account says the iron was sought after on account 
of its superior chilling qualities. It further says, ifthey will shipa stili higher 
grade it will doubtlesss bring £7 Ios. to £7 15s. per ton. Its special use was in 
agricultural machinery and chill rolls. Ridge Valley Iron Company hada 
small lot soldas high as £10, soI was informed by their secretary. The 
Cornwall Iron Company made shipments, but had no account sales the last 
time I heard from them. You are correct in saying the only iron that would 
come in competition with our best American charcoal irons would be the 
Swedish pig, some of which sells as low as £5 cash.” 

Mr. Rozert P. Srezey, the President of the Round Mountain Company, says of 
this iron that the cost was $18 per ton. The shipments to England were of 
regular No. 1 and No. 2 pig, and not extra soft as stated, which was thought 
best adapted to that market on account of its great strength and chilling pro- 
perties when used alone. This iron brought £7 per ton, which, at present rate 
of exchange, is equal to $38 in Louisville or $39 50 in Cincinnati—that is, it 
nets as much at our furnace. He figures as follows :— 

Freight to Savannah......... ... ..--$4 60 To Cincinnati $6 60 
Charges andinsurance at Savannah.. I 40 


$11 30 $11 41 

He then says that a Liverpool ton is 2,240 pounds, while a Cincinnati ton is 
2,268, which he claims make a difference of 52 cents in favor of Liverpool. Mr. 
SIBLEY says £7 per ton is as good as $38 in Cincinnati, and he hopes a large 
trade may be gotten up. 

The Round Mountain furnace runs by steam, uses a blast slightly warmed 
by a coil or two of pipe under the boilers ; it has blast power sutticient for two 
furnaces. The machinery is first-class, and was constructed by the Messrs. 
Nose, at Rome. The stack is forty-five feet high, part iron shell, the rest an un- 
wieldy mass of sandstone ; bosh is eight feet eight inches in diameter. Pre- 
sent yield is about twelve tons per day, charcoal per ton ranging from 128 to 


Model of the Oil Regions.—A miniature automatic representation of the Penn- 
sylvania oil regions, made entirely of wood, is on exhibition in New York. It was 
whittled with a pen-knife, and is intended for exhibition at the Centennial. The 
model is twelve feet long and five feet wide, representing the hills, villages, derricks, 
and pipe lines, etc., of the oil region. Pumping and flowing wells, coal mines, and 
railroads are all shown in full operation. 


Peat in Iron Working.—Dr. Reynoips, Chemist of the Royal Dublin Society, 
states that the Great Southern and Western Railroad Company were led by the coal 
famine of 1872 to experiment with rough air-dried peat in the Si mens gas generator 
and furnace. They did so with the happiest results, and found that for for: ing iron 
and blooming it i: a scrap furnace, only 5: tons of air-dried peat were required. 
With the ordinary fur::aces, 6 tons of good coal, vr 12 tons of first-rate coke wee re- 
— to do the same work. The saving to them was £3 15s. per ton of iron 

orged. 


Gas in Paris.—The quantity of gas sold in 1874 by the Parisian Company for 
Lighting and Heating by Gas was 160,652,020 cubic metres, as compared with 154,- 
397.118 cubic metres in 1873. The revenue derived by the company for the sale of 
gas in 1874 was £1,599,732, or £76,471 more than the corresponding amount collected 
in 1873. The profit realised by the company in 1874 from all sources was £982,483. 
New works have to be continually undertaken by the company, and further obliga- 
tion capital is to be raised to the extent of £1,009 040, which will —- the company in 
funds for extensions and improvements up '0 1880 Tne dividend declared by the 
pre gd for 1874 is at the rate of 21 per cent. per annum upon the paid-up share 
capital. 

Aphorisms from the Metallurgy of Iron.—P, Tunner, calls attention to the 
physical and chemical changes undergone by iron. Iron wire, which is very brittle 
when first drawn, becomes very much less so f allo ved t» remain undi-turbed for a 
few days. iron loses sulphur in the course of years. Grav pig-iron is produced with 
less tuel, in charcoal furnaces, when a siliceous charge is prepared than when a basic 
one is used, the SiO, acting as a substitute for C. In coke urnaceg, on the contrary 
where the greater part of the S is carried off in the slag as CaS, basic charges 
are to be preferred to siliceous ones, as the S is more powerful in producing white 
iron than the Si02 gray. When containing Si, steel is not rendered more bri tle by 
the presence of Mn ; on the contrary, its wielding power ard tensile strength are in- 
c eased. Mn is a very active agent in separating + from iron. Mn promo es tne 
absorption of C by iron, but as chemically combined C. In order to promote the re- 
duction of Mr in a blast-furnace, this should work hot and with a basic charge to 
unite with free Si02. The amount of P whichis fatal to th2 use of an iron, depends 
upon the manner in which the latter is manufactured and treated. 


A Copper Wonder,—There is now on exhibition in St. Louis a mass of native 
copper that is attracting much atte tion, and which will be exhibited at the ‘ enten- 
nial at Puiladelpvia next year. It was taken from a mine on Isle Royal, Lake Super- 
ior, is heart-shaped, and weighs 6,000 pounds, exceeding by nearly double the weight 
of the famous copper boulder which was transported many years ago from the same 
regiou to the Smithsonian Institute, at a cost to the Government of #5 840. The spe- 
cimen exhibits the pure copper to the eye, and contains nivety-eight per cent. of the 
metal. It was taken trom an -ncient mine about seventeen feet below the surface and 
when found had been evidently detached from its bed by the ancient miners. A num- 
ber of picces of copper besides the mass were found, weighing from an 0 nce to seven- 
teen pounds, evidently clipped by the old miners. Stone hammers weighing from ten 
to thirty poun:'s have aso been found by the hundred, either perfect or broken from 
use. ‘Tv what race these ancient miners belonze:i and at what period they flourished, 
can ouly be conjectured. Probably they belonged to the prehistoric mou d builders, 
who worke | in metals long anterior to the Indian races. At least, numerous evidences 
of their occupancy were discovered by the early Jesuit explores, while sp cimens 
clipped by them from the copper rocks have been found scattered over nearly the 
whole country. 


Notes on Minerals.—aAn artesian well, which is now being sunk in the neighbor- 
hood of Oskaloosa, Iowa, has entered a bed of beautifully white translucent lime- 
stone at a depth of 975 feet. The records of such artesian wells should be carelully 
entered in our geological State reports....Extremely fiuely divided scales of micace- 
ous hematite have been found in some quantity at Vahanoy City, Pa., in crevices 
between the rocks. ‘tis of an intense black color, splendent lustre, and very friable, 


1364 bushels. The ore is very convenient, hardly a quarter of a mile off, and | the larger masses readily crumbling into brilliant m-nute scales. For decorative pur- 


costs seventy-five cents per ton, delivered in the stock-house. Limestone is 
ux small item at both these furnaces, being very convenient. Charcoal is esti- 
mated at 8 cents per bushel.—American Manufacturer. 


Analysis of an Acid Mine Water, from the Empire Mine, Luzerne 
Co., Pa. 


By W. H. Baker. 
This water was extremely acid, and contained in one United States gallon — 


Grairs. 


145°541 
Such waters are produced by the oxidation of the iron pyrites disseminated in 
the strata of slates in the coal measures, sach oxidation being one or both of the 
reactions :— 


FeS2 + Hz 0+0; = FeSO, + SO,- 
2FeS; + Hz 0+On—Fe2 )+H2 

Water, being impregnated with these acid sulpbates and free sulphuric acids, 
at acks the slates, and sulphates of alumina, lime and magnesia are thus formed. 
Such undonbtedly was the origin of the above acid mine water. ; 

Such a water rapidly corrodes the iron pumps and valves, and the rapid corro- 
sion of boilers in the mining districts is due to the acid nature of the feed waters. 
Not only the free sulphuric acid, but also the persulphate of iron attacks the iron, 
being reduced to protosulphate of iron. 

Fez 3(SO4 )+ Fe=3 FeSQ,- 

To reduce the action of such waters upon the pumps, these are lined with 
brass ; and to render an acid water at all suitable for steam purposes, the best 
process consists in adding to the water, in propsr tanks, milk of lime to neu- 
tralize the acidity ; after settling, the water may ba used. The objection to this 
water is that it retains in solut’: n sulphate of lime, which incrasts the boilers 
badly.—American Chemist. 


poses, where a sparkling metallic appearance is desired, it might be advantageously 
employed. In mass it disturbs the maznet very slightly, but in fine powder it is 
readily picked up by the bar magnet .. An impure slaty plumbago has been found on 
the surface of the ground at York, Pa... A magnesian tremolite is being wcrked in 
considerable quantities in Amelia Co., Va., and sold under the name of steatite for 
furnace use. it is infusible and is 1eported to answer well. it would be important 
o examine many of the antholites, tue so-called anthophyllices, tremolites and allied 
minerals to see whether they could be applied to similar uses....Large quantities of 
clay slate containing a sufficient percentage of plumbago to give th-m the appear- 
ance of graphite, are reported from Millers Co.,Ga. Though not pure enough for 
ey pur — to which graphite is applied, extensive employment shou:d be found 
or these beds. 


Cost and Profits of Copper Mining.—There are, perhaps, no two mines in the 
copper districts that afford a better opportunity for comparison, as to results 
obtained, than the Quincy and Crntral. For convenience of reference, the Journal 
has —— the following table showing such details of the condition, cost of work- 
ing, yield, percentage of mineral and ingot, etc., exhibited in their reports for the 
past year, as will be of interest in determining the relative value of the two deposits 
—the one containing eed to a large extent in its segregated condition, the other 


being confined almost wholly for its product to the manipulation of the metal in its 
aggregated or mass form. 
1874. Quincy. Central. 
Product of ingot copper............... 8704 
Percentage of mineral......... 84.124 72.45 
Gross earnings ........ $656,083 $366,208 23 
Total expenses... $461,089 $257,958 (6 
Per cent. expense to earnings..............eese08 70.39 70.44 
Dividends paid .. .... cars $160,000 $80,100 00 
Average cost ingot per lb. marketed ....... 15.18c. 16.20¢. 
Average per cent. of mineral in stamp rock...... 2.61 3.85 
| Stamp mill in 2924 days 943 days 
Cost per ton, —— and washing..... ...... $1.08: $1.07 
| No. of fathoms stoped................... & 1,818 
Yield of mineral per fathom.......... 685 lb. 910 Ib. 
Yield of ingot per fathom.......... 577 Ib. 660 lb. 
Average force employed...... 468 men 215 men 
Average wages of miners......... $43 38 $53 14 
Average sales of ingot copper, per Ib.............. 21.88¢. 20.81¢: 


| 
| | | 
| 
| 
| 
| 
| 
— | 
| 
| 
| 
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Meeting of the American Institute of Mining Engineers. 

Tue meeting of the Institute, now in session at Dover, shows, as usual, the 
utmost interest on the part of members, and great value in the papers pre- 
sented, and in the discussions which they called out. 

The annual election of officers resulted in the election of ALEXANDER L. 
Houxry, Esq., of Brooklyn, N. Y., for President ; Messrs. Jonn Fritz, of Bethle- 
hem, Pa. ; Ricuarp P. Rorawext, of New York City ; Epmunp C. Pecuin, of 
Dunbar, Pa. ; and Frank Finstone, of Easton, Pa., for Vice Presidents. 

Messrs. Oswaup J. Hernricu, Midlothian, Va, ; Anton Erters, New York City ; 
and Joun C. Smock, New Brunswick, N. J., for Managers. 

Messrs, THropore D. Ranpand Tuomas M. Drown being re-elected Treasurer 


and Secretary. 
Next week we will give a full list of the new members, of whom there were 
33 elected in the first and second session, and a full report of the meeting. 


The Easton and Amboy Extension of ths Lehigh Valley 
Railroad. 

Tue elaborate and interesting paper of Mr. Drinker on the Musconetcong 
tunnel, to which we give so much space this week, appears very appropriately 
on the eve of the formal opening of the Easton and Amboy Railroad, which is 
the extension to tide water of the Lehigh Valley Railroad, and is destined to 
be one of the most important thoroughfares in the country. The far-sighted 
sagacity which has marked the policy of this corporation (L. V. R. R. Co.,) 
has to a great extent originated in the sound judgment, great engineering skill 
and indomitable energy which have long been recognized as the characteristics 
of Rosert H. Sayre, Esq., the Superintendent and Engineer of the road. These 
same qualities are apparent in the excellent location, and the high character 
of the work on the Easton and Amboy road, and the speed with which it has 
been carried to completion. The marked ability and wonderful energy of the 
Principal Assistant Engineer, Carvin E. Broapueap, Esgq.. and the experience 
and skill of the contractor, Mr. McFappen, also well deserve mention in connec- 
tion with this important work. 

The Lehigh Valley Railroad Company has never been a “sensational” cor- 
poration. The clear heads that have directed its course have never courted 
public applause or filled the public ear with the records of what they have 
done or proposed doing, but they have pursued the policy of devoting not only 
their means but their undivided attention to protecting and advancing the in- 
terests committed to their care. There is no roadin this country managed with 
stricter honesty and economy, nor are there many whose credit stands so high; 
though, till it had secured this opening through totide water, its general busi- 
ness has been to a certain extent restricted. Next to the Philadelphia and Read- 
ing R.R., the Lehigh ValleyR.R. has the heaviest coal traflic of any road in the 
country, having carried on the main line—which extends from Pittston, Pa. to 
Phillipsburg, N. J.,—during the Company’s fiscal year, 1873-’74, more than four 
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mence ; it is expected that the miners will resume work shortly after the first 
of June, or about the time the Easton and Amboy Extension will be ready for 
traffic, so that this road will probably show exceedingly favorable results for its 
first year’s work—the largest item of its business, which usually extends through 
the entire year, being compressed into the first seven months of its operation, 


The Mystery of “‘ Official’’ Coal Statistics.—No. 2. 

Tue Pottsville Miners’ Journal again fills its columns (issue of May 21st) with 
the ‘‘lying scoundrel, black hearted villain” argument, the only one it has 
when the humbug and fraud of its coal statistics are exposed. Personally, we 
care nothing, of course, for the ravings of a demented humbug, but as the pub- 
lic has an interest in knowing what the actual production of coal in the United 
States is, and, also, in knowing the quality of the so-called official” coal stat- 
istics that are published by the Pottsville Miners’ Journal, we again devote some. 
space to the subject. Inanswer toits request, we pointed out a few of its errors 
—five in a single item—and it has not even attempted to disprove our re- 
peated statements, but confines itself to its sole and characteristic answer— 
‘Everyone is false,” ete. 

The following brief extracts will explain themselves : 

April 24, we stated that the Pottsville Journal commits the error of inctudine 
in the production of 1874 the coal mined in Schuylkill Co. (P. &R. R. RB), ond 
on the lineofthe L. V. R. R., during the month of December, 1873, and that it 
omits altogether the coal mined on these roads in December, 1874. To, this the 
Poitsville statistician answered, May 7th, ‘‘it is false,” ‘‘lying scoundrel,” ete. 

On May 21, the same authority admits its blunder thus—‘ In making up our 
statistics of each year, we have always taken the official years ” (which com- 
mence November 30th) ‘‘of these two roads; P. & R. R. R. and L. V. R. R.” 
It is easy to see where the choice epithets apply. The Pottsville Journal fails 
to explain why a table which pretends to give ‘‘the supply from all the regions 
so fur this year,” should contain a large portion of the product of last year from 
certain of the regions. It might just as well contain some portion of the pro- 
duct of 1873, or of any other year. This is a stupid blunder, and if it were the 
only one these statistics contain, which is far from being the case, it would make 
them entirely worthless. 

In order to bring out into clearer relief the fraud that is practised on the 
public in these self-styled ‘‘ official” coal statistics, we will examine a few of the 
items. Ina general table, published in the Miners’ Journal, and in its Statisti- 
cal Register, and entitled ‘‘ Anthracite Coal Trade of the United States,” we 
find the item— 

‘¢Total Schuylkill Coal sent to market, 1874. ...... peukaadawe 4,942,035 tons.” 

A foot note says: 

“This only embraces the quantity of anthracite coal sent to market, the con— 
sumption in the coal regions we have to estimate, and this is added to the 
column of total consumption.” 

On page 2 of the Register we find the item— 


Schuylkill coal sent to market, official... .......4,037,435 
“6 ‘* home consumption, estimated..... 807,487 


Total. 922 tons,” 


From which we perceive that a part is greater than the whole by 97,1 13 tons; 
and the same item differs in two statements on succeeding pages, by gne,600 
tons. Which is to be accepted as correct? No one who consults only this 
authority can determine among these endless blunders. 

Again we are told, p. 2 of the Register, ‘‘ the total production and importa- 
tion” (consumption ?) ‘‘ of bituminous coal in 1874 was 19,907,699 tons, or, 
2,433,225 tons less than in 1873.” In reality this total of bituminous coal is 
about four and a half million tons too little. 

Let us look at the items forming this total, and note some of the errors in 


them. Total bituminous coal, as 
Pa. C. & Phil. & Erie RR.......... 1,930,367 tons. 
Broad Top Region ........... 
Cumberland Region............. ** 
Import of foreign 498,028 


Which is said to aggregate, by the peculiar Pottsville 


Balance, being bituminous in other portions of United States, - 
not included inabove, estimated.... ............ cance 14,843,176 tons 


In the general table this is givenas...............42+...+++ 17,821,536 tons, 
though the total is given as the same ; there is, consequently, a discrepancy 
here of 2,978,360 tons, or nearly three million tons. The latter figure appears to 
have been given since we advised the great statistician that his total was seve- 
ral million tons too small, and as the totals were already printed in various 
pages through the Register they could not be changed. This isa sample of 
‘* padding” which is characteristic of the Pottsville Journal. 

But let us note from another point the utter absurdity of these statistics. In 
no place is it stated what kind of tons are used, and on investigation we find 
that tons of 2,000 lb. and tons of 2,240 lb. are employed indiscriminately, and added 
together in the above table. Thus, Broad Top region, 225,993 tons, (should be 
225,293) are net tons of 2,000 Ib., as we learn from the company’s reports. 
Cumberland region 2,410,895 tons are tons of 2240lb. The imported coal— 
which is incorrectly included under the head of ‘total product of coal in the 
United States”—is doubtless in gross tons (22401b.) as used at the Custom House, 
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The production in other portions of the U. S. being based, as we are told, on adhesion and 


support. It was a worthy consummation of his long and suc- 


the census reports, is probably, like them, in net tons. The anthracite coal | i Nm pe advance the art for which he had done so much, and with 
to which these items are added to get the ‘total product” is reported in tons which his name will be Sovever sesociated. 


Assuming, with a deep sense of the responsibility and difficulty of the task, 


of 2240 lb. Could anything be more absurd ? He might, with equal accuracy, the labors which Mr. Tuomas’s retirement devolved upon me, and to which I 


have added bushels to tons to get a total. 
school girl of 12 years to make. 


If we deduct from the tons. 


We get the total production of bituminous coal in the U. 8. 
in 1874, according to the Pottsville statistics, as........ 19,409,671 tons, 


These are blunders too stupid for a lave since been held by the repeated declarations of your choice, I have sus- 


tained—nay, let me say in no mere conventional sense, I have enjoye.'—for 
more than three years the honor of presiding over the Institute, and of repre- 
senting it at home and abroad. It has indeed been a profound and perpetual 
pleasure, enlarging my acquaintance with professional subjects, stimulating me 
'to observation, study and experiment, and enriching me with hosts of friends. 
| But my testimony in these respects is only what every member or associate, who 


e ‘has had the opportunity of attending our meetings, would gladly say for him- 
(such as they may be), while from the fuller and more accurate returns re- self. 


A pleasure, however—not wholly deserved, and yet, I trust, not wholly 


ceived by the ENGINEERING AND MiyinG Journat, and which will be found in understood—which I have enjoyed above the body of individual members, has 


detail in our columns next week, the total production of bituminous coal in 


een the sense of victory and the joy of progress transferred from the represen- 


. 3 : : | tative and official to the personal sphere. As the hen that sits on eggs, per- 
the U. S. in 1874 was ascertained to have been about 24,000,000 tons of 2,000 


| chance of distant origin, and has nothing to dobut keep them warm, while, by 


lb. These so-called ‘ official” guesses are therefore about four and a half mil- | virtue of a life-force within them, they do the rest, nevertheless cackles much 


lion tons in error! 


During the past year we frequently noticed that the Pottsville statistician’s 


}and with a proud satisfaction when the chicks come forth, so I have felt a sense 
| of identification with the Institute and of ownership in all its steps of success, 
quite out of proportion to the actual labor involved in the mere function of sit- 


reports were incorrect, but supposing that he was in reality honest in his ting on the eggs, so to speak, and keeping the nest warm. Iam honestly 


work, however imperfect that might be, we said little about them. We have 
now studied these wondrous ‘‘statistics” pretty thoroughly, and find all through 


them internal evidence of humbug, a fact that must have been suspected by the 


proud to have contributed in any way to so manifold and sturdy a growth. You 
imay easily find hereafter, among the ranks of those veterans whose names in 
large and still increasing numbers adorn our membership, or among those 
younger ones, whose ardor has furnished. the heat which our organization has 


readers of the billingsgate hehas served out instead of argument or explana- | transtormed into so much efficient work, fitter leaders than him who will shortly 


tion, in this discussion. 
There is scarcely a line in these “ official” statistics that is free from typo- 
graphical or other errors ; 


, lay down the insignia of oftice; but you will never be led or served by one more: 


grateful for your favor or more desirous to deserve it. 
Standing in some sense between the two classes I have named, not wholly 


rarely a column that will add up to the total given. past the enthusiasms (and, perchance, the delusions) of youth, though partly 


The statements of the same item on consecutive pages seldom agree ; tons cooled and disenchanted, nor, on the other hand, qualified to speak with the 


of 2000 lb. are added to tons of 2240 lb., the two being used indiscriminately 


in the same table. We tind, in aword, sucha variety and multiplicity of 
ridiculously absurd blunders that we can scarcely avoid the conclusion that, if 


this venerable humbug be not in his dotage, he must be an idiot. 


President Raymond’s Address 


AT THE MEETING OF THE AMERICAN INSTITUTE OF MINING ENGINEERS, DOVER, N. J., 


May 25, 1875. 

GENTLEMEN OF THE InstiTUTE: We gather to-night to commence our Fifth 
Annual Meeting. It is a simple statement; yet, to me, it bears a wealth of 
deep significance. The four years which have elapsed since the assemblage 
of a little company to found this Society, on the banks of the Susquehanna, 
have been important years, for growth is not measured by time; and in this 
brief period the American Institute of Mining Engineers has passed from its 
birth, through infancy and youth, to the maturity of strength. That little 
company at Wilkes-Barre brought the child into the world, and, as on similar 
occasions in domestic affairs, not even the wisest parent or the most prophetic 
neighbor can divine whether the baby is to be a boy ora girl, still less what 
will be the color of its eyes or hair, or the precise configuration of its infant 
nose ; and, least of all, what will be the history, the achievement, the glory or 


the shame of its coming career, so we were all uncertain of the future. I'| 


will not deny that our good friends, Coxr, and to whom 
the Institute owes its origin, may not have dreamed many things, indulging in 
bright visions (as fond parents do) concerning the future greatness of the 
child. But I think I am safe in saying that they could not have definitely 
foreseen the swift development of power and the steady increment of prosper- 
ity which these four years have shown. During the greater part of that time, 
gentlemen, it has been my privilege and honor to preside over your delibera- 
tions, and to take an active share in the management of your affairs. For you 
will remember that our distinguished first President, afterwards our first honor- 


ary member, Mr. Davin THomas—long may he lift among us the silvery blos- | 


soms of a hale old age !—after having lent to our infant organization the strong 
support of his great influence and his honorable name, resigned to younger 
hands the labor of guiding on her voyage the ship he had successfully launch- 
ed and brought through the shallows of the shore to the deep tide of a pros- 


perous sea. Iwill not abuse a familiar figure by saying that the mantle of | 


Davip Tuomas fell upon his successor; for I trust, gentlemen, that amid the 
toils of professional life you have retained sufficient of the Sunday School in- 
struction of your earlier years to remember that it was only when the elder 
Prophet was snatched, with fiery escort, from earth to heaven, that the robe of 
his authority descended upon the shoulders of his disciple; and there lives 
not the man who would desire the mantle of Father THomas upon such condi- 
tions. Yet many years may he continue to wear it, symbol of our respect and 
affection, and enjoy that well-earned repose, otium cum dignitate, of which the 
heathen writer speeks as the reward of an upright life—nay, rather, that higher 
blessing promised by a higher authority to the righteous, who ‘shall renew 
their youth ; they shall mount up with wings as eagles; they shall run, and 
not be weary ; they shall walk, and not faint.” 

The acceptance by Mr. Tuomas of the Presidency of the Institute was a 
blessing for which we cannot be too grateful. The greatest difficulty in the 
way of such an organization is the difficulty of enlisting the sympathy and 
Support of men who have already built a practical success by their own 
labors. 
the representatives of practice, our progress would have been impossible ; and 


this all-important desideratum was secured from the moment when Mr. 
Tuomas, clearly perceiving the benefits of such a movement as we were at- 
tempting to inaugurate, led the ironmasters of the country in giving to i 


Without a cordial union between the representatives of theory and | 


weighty authority of long experience—being neither entirely master nor en- 
| tirely slave of theory, and neither entirely master nor entirely slave of practice 
| —I may be pardoned if, from such a position of happy ambiguity, I claim at 
least the ability to admire, and the sympathy to appreciate, the two forces which 
, have been so harmoniously yoked in the history of the progress of the Insti- 
| tute—youth and age, theory and practice, hope and experience, ambition and 
jachievement. These elements have not only been successfully combined in 
our membership ; they have been represented in our management. It would be 
| signally ungracious and unjust for me to forget, in any retrospect ofthe causes 
of our success, the prudence, conservatism, energy and devotion exhibited by 
| those who have, from time to time, as members of the Council of the Institute, 
| been associated with me in its government. To one and all of these gentlemen, 
| you collectively, as I personally, owe a debt of thanks. But without seeking 
to draw an insidious distinction, I must be permitted to bearspecial testimony 
from which I know there will be no dissenting voice, to the extraordinary assi- 
duity and executive ability of our present (and I doubt not, our future) Secre- 
tary, Professor Drown, upon whom the great increase in our numbers since 
| his election has thrown the labors of a most onerous correspondence, and in 
| whose hands the difficult and complicated work connected with so widely 
| scattered a membership has been conducted with unsurpassed intelligence, 
promptness, precision and discretion. The President, gentlemen, may be 
| the captain, whose gold lace is exhibited on the quarter-deck ; it is the Secre- 
| tary whose hand is on the helm—a circumstance which has enabled the cap- 
| tain, many a time, to turn in below for a comfortable nap, without a fear of 
| the ship. 
But after all due acknowledgments to those who have managed the mere 
| machinery of our Institute, and all expressions of pleasure that this machinery 
j has run until now without consuming in friction, leakage or breakage, its 
| effective power, the true measure of our success remains in two elements, be- 
; tween which I scarcely know how to fix the superiority of influence. I mean 
| the social enjoyment and profit of our meetings, on the one hand, and the in- 
| terest and value of our professional contributions on the other. These are, and 
ought always to be, our only objects ; and so long as these continue to be main- 
j tained, we shall continue to be prosperous. Every member ought to feel a 
| direct obligation to take part in our meetings, if possible, by personal presence, 
/and, at all events, by professional communications. Permit me to say that I 
| have found the reason why some do not perform this duty to be, not indolence 
nor ignorance, but mistaken modesty or false pride. The desire to present to 
the Institute an elaborate paper, or none, is plausible, but, on the whole, not 
| wise. Thorough and exhaustive investigations are much to be desired, but he 
| who gives no hint or instalment of his work till it is finished, foregoes one of 
the most certain benefits of membership—namely, the active co-operation of 
his fellow-members. And, moreover, it happens to every man engaged in such 
|an inquiry, to stumble upon curious facts and suggestions, aside from his 
| immediate purpose, which he might well communicate to us, for the benefit, 
| perhaps, of some one of us, in search of those very facts. 
ur two volumes of Transactions, which have been widely quoted and com- 
{mended on both sides of the Atlantic, bear witness to the activity of our 
{members and their wise liberality in communicating the results of their inves- 
| tigations ; while, on the other hand, our great list of membership indicates 
| how much more might be done in the same direction, ifall were equally touched 
| with a contagious zeal for the common cause. 
| The progress of the mining industry in this country, since the period of our 
| last meeting, presents few points of novelty or importance. 
| ‘The completion of several extensive works of hydraulic engineering in Cali- 
| fornia, last year, is bearing fruit in active operation of hydraulic gold mining, 
| concerning which it is too early yet to give results. 
| The rapid development of the quicksilver deposits of California, under the 
stimulus of high prices resulting trom the decreased production of older mines, 
has borne its natural fruit in the decline of prices consequent upon the in- 
| creased supply ; and this, again reacting upon the profits of mining, will have 
| the effect to close some of the mines, which, by means of local cost of extraction 
and reduction, or poverty of the ores treated, can only be profitably operated 
upon when quicksilver is dear. The belt, principally talcose slates, in which 
| the California deposits occur, extends nearly 300 miles north and south, parallel 
| with the coast. ‘The deposits are sometimes impregnations in calcareous, man- 
| ganesean, and silicious rocks, and sometimes beds or deposits intercalated in 
| the slates, which may, however, be considered as impregnations of a higher 
grade. Itis not certain that any of them are fissure veins. The extent to 
which they will be developed during the present generation will doubtless de- 
pend upon the economic conditions and fluctuations of the market, 
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The exploitation of that deep-lying body of argentiferous ore in the Com- 
stock lode, which has made the Spanish term bonanza a household word 
throughout the land, is still continued with vigor and success. The degree in 
which the State of Nevada has contributed to the product of precious metals in 
the United States, and the degree in which the Comstock Lode is responsible 
for the product of Nevada, appears from the following statement: 


PropvucTION oF Precious Merats Nevapba. 


Comstock 

Year. Gold. Silver. Total. Lode. 
$600,000 $1,400,000 $2,000, 100 $1,500,000 
2,500,000 4,500,000 6,500,000 6,000,000 
4,000,000 8,500,000 12,500,000 12,000,000 
5,000,000 11,000,000 16,000,000 14,500,000 
4,750,000 11,250,000 16,900,000 14,500,000 
1866..... 4,000,000 9,000,000 13,000,000 12,000,000 
4,500,000 1I,5C0,000 16,000,000 13,600,000 
1868.......-.. 2,800,000 10, 500, «:00 13,300,000 8,500,000 
2,500,000 11,500,000 14,000,000 7,550,0°0 
1870........-- 2,800,000 13,200,000 16,000,000 8,500,000 
3,780,000 18,700,000 22,480,000 11,350,000 
1872 6,000,000 19g, 550,000 25,550,000 14,000, 200 
10,000, 000 25,250,000 35,250,000 22,000,000 
1874. ....+++. 10,000,000 25,402, 263 35,402, 263 22,400, 783 
Total....... $63,230,000 $181, 252,263 $243,982, 263 $178,400, 783 


The product of the Comstock, which is auriferous silver, comprises most of 
the gold produced in the State. 


A very important discovery, according to present accounts, is that which has 
been made in the Eureka district, Nevada, where it is reported that the masses 
of argentiferous earthy carbonate of lead and the oxide of iron, which have 
hitherto formed the basis of the extensive smelting industry of that region, are 
found, in one mine at least, to pass in depth into enormous masses of solid 
ore, consisting chiefly of iron and arsenical pyrites, carrying gold and silver 
with but littlelead. If this should be confirmedwith regard to the whole forma- 
tion of these deposits, it will necessitate a complete revolution in the processes 
of smelting heretofore employed. 

The importance of Southern Colorado and New Mexico, as silver produc- 
ing districts, is likely to be brought into greater prominence in the pre- 
sent season, though the difficulties attending the development of regions so 
poorly provided with means of communication may retard the progress for 
which they are so richly endowed by nature. It is probable, also, that Arizona, 
comparatively free, at last, from the harassing and destructive effects of Indian 
warfare, will be entered once more by capital and industry not altogether in- 
adequate to her acknowledged great resources. 

To return to Colorado—I hear from that Territory of an extraordinary disco- 
very of numerous mineral veins, carrying the tellurides of gold. This 
group of minerals, hitherto considered very rare, and represented in the United 
States by two or three localities only, may now perhaps prove to be the char- 
acteristic products of a considerable district, and, if won in sufficient quanti- 
ties, the basis of a special metallurgical treatment—whether in the line of 
matte-smelting, or of direct treatment with concentrated sulphuric acid and 
subsequent precipitation of chloride of silver with muriatic acid and fusion 
of the residues with lead, according to the process of Lowe, employed in Tran- 
sylvania, or, as STETEFELDT recommended for the telluric ores of the Stanislaus 
mine in California, in 1867, by direct cupellation with lead, or indeed with 
some other method yet to be developed—remains for practice to decide. The 
question will depend largely upon the grade of the telluric ores, as well as their 

uantity, and upon the available amount of lead ores in the territory, where 
the comparative scarcity of pure galena has heretofore proved a serious diffi- 
culty to the smelter. 

The product of the precious metals in the United States during the year 
1874 is estimated on the best attainable authority as follows : 


States and Territories. 1874. 1873. 
$20, 300, 531 $18,025,722 
35»254,507 
,070 
Washington...... 1,585,784 
Montana............ 3,844,722 5,178,047 
Colorado......... 4,020, 263 
New Mexico .....  5,00,000 500,000 
Other sources........... 1,00,000 300,000 

$72,328,774 $71,642,523 


Showing an increase of about $700,000 over the product of 1873. The chiet 
items showing an increase in this list are those of California and Colorado. 
In both, I believe, the increase is due to permanent causes of progress and to 
legitimate work. 


The United States Report on Mining Statistics, rendered in the spring of | 
1874, has at last been printed for distribution ; and I shall be happy, so long | 


as my scanty supply of it holds out, to furnish copies to members of the Insti- 
tute interested in the subject. ; ; 

A few words may suffice concerning the industry of iron and steel at the 
— this department, and in the mining of coal which is so intimately con- 
nected therewith, we bave, as you are all aware, still to endure the pressure of 
‘hard times.” The continuance of the long strike in the anthracite regions 
has led many of the furnace proprietors of the East to experiment with coke ; 
but the results, though by no means unfavorable, scarcely warrant, in my 
opinion, the expectation that a permanent change in practice will be the con- 
sequence. The depression of the iron market, resulting chiefly from over- 


production, together with a collapse in demand, has brought about at least one | 


wholesome effect in convincing our ironmasters that they will in future have 


to deal with a sharp home competition, and that those concerns only can sur- | 
vive the struggle which are managed with the utmost economy and with all | 


the aids that science or experience can afford. The consequence has been 
already a marked increase of interest in all questions relating to improved 
economy. 
The employment of steel for all purposes of construction has made rapid 
advance, and the attention of metallurgists is concentrated upon the two 


great methods for its cheap manufacture, namely, the Bessemer and the Sie- 
mens-Martin processes. On this subject I would recommend to you the care- 
ful perusal of the recent address of Mr. Wmu1amM Mevyexavs, the new Presi- 
dent of the British Iron and Steel Institute, and of the admirable paper of Mr, 
I. Lowrutan Bett, the late President of that Society, and an honorary member 
of our own, whose personal participation in our Hazleton meeting, last 
autumn, you will remember with pleasure. Mr. Menexavs’ address is devoted 
mainly to the subject of mechanical puddling, in connection with which he 
mentions the Pernot furnace as equally applicable to the manufacture of open- 
hearth steel. It is apparent that in England the Bessemer and the Martin 
processes are close competitors, as to economy of production. In this country 
there has been, thus far, no manufacture of Martin steel which could be sold 
as cheaply as Bessemer metal. The situation is somewhat peculiar. In Eng- 
land, the open-hearth process is conducted in several extensive works, on a 
large scale and with splendid skill and system, the practice under that method 
being probably in advance of our own. But, on the other hand, the Bessemer 
practice of England, as Mr. Menexaus and Mr. Beuu frankly acknowledge, is 
inferior to ours in the cardinal point of the amount of product from a given 
plant, a point which involves the whole matter of profits on one side, and a 
vast amount of scientific engineering of the highest quality on the other. In 
the United States, we have an unsurpassed perfection of the Bessemer practice, 
while the capacities of the open-hearth process have been developed and sys- 
tematized to a comparatively small degree. Mr. Bett understates the case 
when he says that little or no steel is made by this process in the United States, 
since there are at least eight establishments running, and others in prepara- 
tion. He awards deserved praise to the great improvements made by Messrs. 
Frirz and Hoxtry in Bessemer plant, and we may fairly expect that the same 
talent turned upon the open-hearth process may bring it toa position, mechan- 
ically, appropriate to its metallurgical merits. The economical advantage 
secured by running the iron direct from the blast furnace into the apparatus 
in which it is converted into steel, may be, I think, more easily realized in the 
Martin than in the Bessemer process; because the superior control of the former 
process, due to the accessibility of the bath and the longer period of working 
in the open hearth, render the steel-maker comparatively independent of vari- 
ations in the quality of pig. These variations, particularly as concerns silicon, 
are likely to be troublesome when the metal is run from the blast furnace into 
the Bessemer converter. The only remedy at present apparent is the very 
careful control of the blast furnace itself. And this is not impracticable, when 
advantage is taken, to the fullest extent, of the aid of the chemist, and charges 
are mixed upon scientific principles. Uniformity in the ores employed 
will, of course, furnish the most favorable conditions. I understand that 
it is the intention of the proprietors of the new Bessemer Works at St. 
Louis to connect their blast furnace in this way with the converter. The same 
thing, according to Mr. Menetavus, is about to be done in England, as it has 
been done for some time in France; but it will always remain as it seems to 
me, an operation of delicacy and difficulty, though not beyond the reach of 
skill. 

Permit me to recur again to the paper by Mr. Bett, in which, under the 
modest title, ‘‘ Notes of a Visit to Coal and Iron Mines and Iron Works in the 
United States,” an account of the resources of the United States, east of the 
Mississippi, in iron ore and fuel, and of the conditions of their development, 
is clearly and succinctly given, with a discrimination and judgment character- 
istic of a master in this department. It would be easy to point out omissions 
in the picture he has given, but these omissions are rather creditable to him 
than otherwise. He has recorded what he learned by personal observation 
and inquiry, and has not sought to fill up on the authority of books or news- 
papers what he did not see. We must admit that his conclusions are in the 
main judicious and true. His descriptions will certainly attract great interest 
among the English iron and steel manufacturers, and influence many of them 
to visit this country during the centennial year, and study for themselves what 
the bounty of nature and the art of man have done and are doing for us. 

When our friend, Mr. BELL, came to visit us, he good-naturedly avowed that 
his object was, in part, at least, to gain the materials for judging whether this 
country was likely soon to become a rival of England in the iron markets of 
the world. This question he seems to have answered satisfactorily, to his own 
mind, in the negative. At the same time, both from his paper and from the 
address of Mr. Menetavs, it is evident that the hope of rivalling us in our 
own home market is surrendered. Mr. MENELAvs intimates that our tariff (for 
which he rather praises than blames us) is the barrier in the way. Mr. Bru. 
blames us gently for having a tariff, but has apparently seen enough to con- 
vince him that our natural advantages and technical skill will enable us to hold 
our own, with or without the nominal protection of duties. The discussion of 
this vexed question of political economy has been wisely avoided in our 
proceedings. It has never been brought up in a controversial way among Us, 
if we except the forcible exposition of protectionist views to which we listened 
with pleasure from the lips of Hon. Wm. D. Keutey, at one of our Philadelphia 
meetings. And I suppose it will never cease to be a vexed question ; for, after 
all interests shall have been reconciled, and the iron and steel of America shall 
have come to supply not only our own but foreign countries, the politicians 
will doubtless rise from the battle-field, like the Goths and Huns of the legend, 
to wage the conflict over again in the cloudy realm of history. Meanwhile, 
the practical iron master must feel some satisfaction in the knowledge that, 
whether by legislative wisdom or in spite of it, we have reached such a con- 
dition of strength and promise in this department of progress, that the rep- 
resentatives of England confess our ability to meet them on equal terms. 

Mr. Bett significantly says: ‘‘In a political point of view no argument can 
be, as I believe none will be, advanced by the North against the development 
of the iron resources of the Southern States, and yet it is by no means im- 
possible that some less favorably situated works in the former may suffer more 
by the competition which, before long, may spring up nearer home, than from 
any that we, in this country, are able to offer.” This hint, taken together with 
facts pointing in the same direction, foreshadows an investment of foreign 
capital in the South, and an energetic development of the mineral wealth of 
regions now checked in their progress by the want of communications. I sup- 
pose nobody will object to ‘‘ British gold” in this form ; and if a few English- 
men like I. Lowrx1An Bett will come with it, and come to stay, we shall not seek 
by any tariff to restrain such an importation. It is a blessed thing to find a 
doctrine in which all parties agree ; and this is surely such a one: that into 
free America free men may enter freely. : 

But I will not detain you longer, gentlemen, from the business that lies be- 
fore us. Gathered from many quarters of our common country, and represent- 
ing many branches of our allied professions, connected, moreover, by vital 
bonds with our colleagues similarly engaged throughout the world, we bring to 
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a focus here the manifold experiences of innumerable lives, 


and the cordial; the Migration of Inland Birds, the resuls of obs+rvati 
sympathies of a vast brotherhood. No ends could be nobler; no means more | arg’ at New a 
agreeable than are ours. If I may venture, in conclusion, to adopt the verse of rs ’ ys + ABBOTT shows that the haoit o 
the poet to suit our case, 


migration is not so fixed an ‘‘instinct” tha‘ ordiuary chingas in sur-ound nz 
conditions do not greatly i: fluence it. From the second voluma of Mc. Huszet 
H. Bancrort’s Native Races of the Pacific States, an in'eresting article on Savag- 
It is true that lowering skies greet us for the moment; but we have proved ism and Civilization is selected. The trans!a'ion of a communication to ths 


ourselves superior to such trivial influences. The heroes who have braved suc- | French Acadamy of Sciene-s, by MM. L. Faurzar and A. Sartiaux. on Forests 
cessfully the torrid heats of Bethlehem, the frosts of Champlain, the east winds 


: and Rainfall, furnishes unexpected evidence that more rain does fail on tim- 
of Boston, the snows of Ringwood and the fogs of New Haven, will not become | bered than on open soil 
disintegrated by a spring shower at Dover. Nay, rather, since mining and ag- : 
riculture are the two fundamental productive industries of mankind—the two : 

arms with which humanity wrests from the guardian earth the garnered treasures | #8 Conclusive of the general question, since scientifis observation ou a larze scale, 
of the ages, let us rejoice in the thought that agriculture is profited by the in- 


r iu b lt : as to areas and periods, pretty clearly indicates the popular notion to be an error. 
of mining, and that this ‘‘ grow- | Mr. James Macxuntosa’s clever general zation, The Cyclone in the Universe ; Cniet 
Justice Dary’s annual eddress, on Geogriphical Work of 1874, deliv-red before 
the American Geograpbical Society in February, and a sammary of Mr. 

NEW PUBLICATIONS. 


Woop’s discoveries at Ephesus complete the depar'ment of contributions «nd 
Tue Revisep Starures oF THE Unrrep States RELATING TO Mrnerat Lanps | *‘lections. Prot. Youmans is, as usual, puzvacious in his editorials ; and his at- 


anp Muninc Resources, with the Circular Instructions of the General Land Office, | *¢K on orthography, and instruciion therein, as hostile to normal, scientific 
a Digest of the Decisions of the Department of the Interior end the Opinions of the | Mental development, is more than a trifls overdone. It would be easy to hoist 
Attorneys-General, together with an Appendix of Special Statutes relating to Min- | him with bisown petard. ‘Thus, we might challenge him to produce an instance 
ing, a full collection of Forms and an elaborate Index. By Waurer A. Sxrpmore. | Of ® mind ‘dwarfed or stapcfed” by learning to spell, or, we might b ldly take 
San Francisco, 1875. Sumner, Warrney & Co., Law Publishers. the matter by the horus, and say that tbe mental operation of spelling isemphat- 
The rights of miners on the public lands, and prrticularly in the States and ically one which exercises the faculty of observation. Every good speller, if in 
Territories west of the Missouri River, have long been affected with vagueness waved wena ng the proper rs thozraphy of - word, rhea out, “tones how 
and conflicting interpretations, arising from the peculiar history of the mining | '* looks "—thus bearing testimony to a habit of ob-ervation and hemaneonen 
industry in those regions. The irregular, and sometimes whimsical and un- which veiage wets when applied to a word as when tarned by the iofwut mind 
reasonable, customs or regulations of the inhabitants of each mining district; acs the “gifts” of the Kindergarten, or the forma of geometry » orthe skeletons 
the diverse legislation of State and Territorial governments, and, finally, the of diatoms. M napa ; the errors proportion of time consumed,” according 
snecessive statutes of the United States, have caused a perpetual variation in |'° Prof Youmans in teaching children to spell, is ex ‘ggera‘ed ; and the attempt 
the conditions of possessory, and even proprietary titles ; and the mill-owner, | ‘° °° teach them doe: not, as he remarks, ‘generally en1 ia failure” ; while, on 
desirous of ascertaining his rights and obligations, no less than the student of the other hand, the attempt of Sap Penane who neglec‘ed this accom pl sh- 
mining-law, seeking the principles supposed to underlie these chaotic facts, or | @¢Bt in youth to reform their sp-lling in later years always consumes more time 
the statesman, devising wise legislation for the protection of individuals and | (When time is more valaabl+) and is almost certsin t» end in fiilure. We make 
the benefit of society, has been forced to draw information from a score of | °°me allowance for the de-ire to impress a non-scien'ific public, wh‘ch leads the 
sources, some obscure, others obsolete, others of doubtful authority, and champion of the ‘*new education” to undervalue the characteris'ic features of 
almost all discordant and distracting. There have been no publications of a the old ; but with all respect, we declare that a scientific man who does not write 
comprehensive character, in which this important information could be found | his own — to soul 
collected and arranged. Indeed, so long as the local customs and regulations, | ® 2Wsance ; and we trust that as few of them will be bred as possible. We are 
pefied, in our prime, by their astounding 
uniformity in a few vital particulars, at least, it was impossible to frame a| performances on paper. 
statement of the mining law, which would be universally applicable. Even aes ee SE a 
now, the questions arising under vested interests of early date are causes of con- CR OR eenee. 
siderable confusion and conflict. But the present general mining law of the Kanawha Cas Coals. 
United States has so far simplified and unified the conditions of title, that it is |. To THe Eprror : Sm—In your issue of the 15th instant, under the above cap- 
possible to understand them, and for the future, at least, to define the rela- — I made a i gg RE b rial analysis of the cannel coal of the Cannel- 
; , on Coal Co., by the Manhattan Gas Light Co., and one by Dr. Cresson, the 
tions of miners and investors in mines to the landed proprietor and to the | Jatter showing the coal ina less favorable light than the former. CaNNELTONCo., 
Government. The excellent work of the late Mr. Grecory Yaz, of San Fran- 


inform me that one reason for this was, that the sample tested by Dr. 
cisco, on the Mining Laws and Water Rights of California, accomplished this, Cresson was taken only some fifty feet from the out-crop, and when it was 
still somewhat decomposed. M. F. Maury. 

so far as it could be done, nearly ten years ago, for that State. But many im- 


portant changes in the Federal laws have since taken place ; and many doubt- 


Saxon Mines.—The following memorandum from the last report of the condition 
ful questions have been settled by the courts ; so that a work giving a synopsis | of the may be interes: ing : Fr strict 96 
of all the laws pertaining to mineral lands, applicable in all the States and 


23 are working, but not producing any miaeral; the balance are abandoned. The 
Territories, fills a vacant place and satisfies a universal need. This is what | mines employ 5747 miners and laborers and 35 occasional laborers. The value of the 
Mr. Sxrpmore has undertaken to prepare ; and his book comprises in the small silv-r and lead product, the latter be ng small, for the year 1873 was 1,527,847 thalers 


—_ , or $1,110,050 coin. The average production of each man was 227 thalers or $167 44, 
compass of 112 pages a complete exhibit of the present condition of the law as en than 56 cents per na If ie — te profits _ the —_— are po de ree it 
ae : : eRe eas ions of the General | leaves about 50 cents per day for labor. Small as the production of thi« well-known 
shown in the statutes of the United States, the instructions a me Gone a district is, it would be far less were it not for the very ecoromical working of the 
Land Office and the decisions of the Department of the Interior. The ability mines and the saving of every ounce of mineral, by every appliance for concentration 
and fidelity with which Mr. Sxrpmore, as the California agent of the United which experience and ingenuity can devise. In the Mining Schools at Freiberg there 
States Commissi f Mining Statistics, has for many years prepared the of whens 25 Mining 
. | The New Jersey Zine Company, the only manufacturers of spiegelsisen in this 
annual account of the mining industry of that State, furnish a guaranty of his | country, have three blas: furnaces, each 20x7 ft-, with a combined annual capacity of 
competence for this work. The necessary compilation and condensation has 


5000 gross tons. In 1872, they produced 4072 gross tons; in 1873, 3930 tons ; in 1874, 
been executed with skill and care, and the addition of abundant references 4070 tons. The following are the results of two analyses of the spi-gel made by this 


company : 
and a thorough analytical index renders the work complete, both as a manual 


We do such very useful things 
In such a pleasant way! 


This has long been a popular notion, ursupported 


for hasty consultation, and as a guide to exhaustive inquiry. We congratulate 
Mr. Sxrpmore upon the success with which he has executed a difficult under- 0°367 099 
taking, and the public upon the acquisition of a work, the want of which has Carbon... 4 632 4702 
been so deeply and so widely felt. * 


100°031 
: nee : ; The amount of spiegeleisen used in the United States is about 25,000 tons. So it 
Tue Porunar Scrence Montaty for June is exceptiona'ly inte.esting, even 48 | will be seen there is room for several more such furnaces. 
compared with the usual high standard of excellence which characterises this “4 a 
admi sai ; itt i icle ; the | be carried on board every ship for use in case of fire. Half a hundred weight (30 
dmirable periodical. begins | kilos.) of brimstone would be sufficient to abstract the whole of ‘he oxygen from 
title of Toadstools and their Kindred, by Miss E. A. Youmans. Following th is is | 5531 cubic feot of air, thus rendering it unfitted to support combnstion. In A closed 
& paper by Prof. W. D. Warrney, of Yale—Are Languages Institutions ?—which | space, like a ship’s hold, the sulphurous gas roduced by the burning of the brim- 
: fs 3 aes eh stone would penetrate where water from the decks could not be brought to bear, and 
display 8 in a high degree the capacity of its author to combine scientific precision | ¢). density of the gas would prevent its rising or spreading if care were taken te 
with popular simplicity. An article by Prof. A. F. A. Kine, M. D., on the Con- | close the hatches with wet sails, etc. It is suggested that the brimstone should be 
servative Designs of Organic Disease, maintains the novel proposition that certain | made up in the form «f large matches, the ends of which could be passed through 


fs Sameer | scuttles prepared for them in the decks or bulkheads in case of nerd. It is asserted 
processes of disease really contribute to the longevity of the individual. We | 


| that $4 or $5 worth of brimsto: e would be sufficient to stifle and annihilate all traces 
recommend to amatenr microscopists the article of Mr. Joun MicHELs, showing of combustion in an air space of 35,000 cubic feet. In connection with the above we 


: : : . — | may remark that chloroform vapor has been iately f und by a chemist in Antwerp to 
the uncertainty of microscopic observations, as illustrated in the discussion 7 P y y xP 


Which has raged since 1869, concerning the true workings of the podura-scale— | bustible gases mixed with chloroform vapor imm diately lost their «xplosive pr 'per- 
& question concerning which observers had, up to that time, en tertained no ties, and even their combustibility. It is suggested that chloroform might be advan- 


aes upon a large scale for extinguishing fires in petroleum storos and 
ship. 


doubt," for'a generation. Cxanues C. Ansort, M. D., contributes an article on | on boar: 


by proof; and even now, we are not rea ly to ascept the experi: d -seribad 
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The Musconetcong Tunnel.* | The approach at the west end is through a cut about half a mile long, run- 
By Henry S. Driver, E. M. | ning from grade to about 75 feet of cutting at the entrance, mostiy through 
[WITH SUPPLEMENTS. ] earth, with some limestone rock, and a part through a soft whitish clay, re- 


Members of the Society, on reading the following paper, will bear in mind sembling kaolin, which latter gave much trouble, the steam shovels, two of 
that, though presented at the New Haven meeting, in February, 1875, its pub- which were used, settling in it constantly. 
lication has been deferred, at the request of the author, until May, 1875, that | This deep cutting at the west end, which we will treat of first, as it was by 
full data of progress, etc., in the various departments of work might be given, far the heaviest work, made it necessary to begin the tunnel by sinking either 
up to the completion of the tunnel. a shaft or slope to grade. A slope was decided on, and it was located so that 
The Musconetcong tunnel is situated in New Jersey, near the line of the its foot reached tunnel grade about 850 feet from the west end. This location 
Central R. R. of New Jersey, about twelve miles from Easton, on the Easton was made that the solid rock might be soon reached and a heading started at 
and Amboy R. R., the latter being the extension of the Lehigh Valley R. R. to once to the East. Then, while it was being driven, the open cut could be 
tide-water. Up to the present time, the terminus of the Lehigh Valley R. R. brought up, and any soft ground encountered between the slope and entrance 
has been at Phillipsburg, N. J., opposite Easton, passengers connecting there | arched. 
with New York by the Morris and Essex (D. L. and W.) and N. J. Central} Ground was broken for the slope in April, 1872; dimensions, 8x20 in the 
lines ; freight and coal being forwarded by the Morris and Essex to tide-water clear ; length to grade of top heading, 276 feet, on an angle of 30°. It ran 190 
at Hoboken, and by the Central R. R. to Elizabethport and Port Johnson ; also, | feet through earth, necessitating timbering ; collars of 12-inch oak, 4 feet apart 
by the Belvidere and Delaware connections through Trenton to South Amboy. | from center to center, supported by end- and 2 middle props, lagged at the sides 
By the Easton and Amboy route, the Lehigh Valley R. R. will possess a | and above with chestnut forepoling. The remaining distance was throug) good 
direct through road for its heavy coal and freight traffic to tide at Perth Amboy, | limestone rock, dimensions 8x16, the average progress through both rock and 
passengers for New York connecting at Metuchin with the Pennsylvania R. R. | earth being from 7 to 10 feet per week, as shown in Table I. 


On reaching 
(Camden and Amboy). | grade of tunnel roof, on November 13th, 1872, top headings were started East 

Preliminary lines having been run, the first location was decided on in the au- | and West, 8 feet high x 26 wide, by hand labor ; progress, after getting fairly 
tumn of 1871 and winter of 1872, it being such, with regard to alignment and started, being in No. 1, or the heading driving East, in December 40, in Janvary 
grades, as to ensure the greatest economy in conducting transportation. Construc- | 57 feet. The work went on favorably in this heading during the winter. Machine 
ction was commenced in the Spring of 1872, and, from the first, the tunnel was es- | drilling was introduced in February, raising the progress at once in February 
pecially pushed from being the heaviest piece of work on the line. The road, on to 69 feet, and in March to 95 feet, a rate subsequently very much increased 
being ready for construction, was sub-divided into four divisions. Rozert H. after getting the machines in full working order, as will be shown. In April, 
Sayre, Esq., Chief Engincer of the L. V. R. R., being also Chief Engineer of | when the face had advanced about 275 feet from the foot of the slope, the rock 
the Easton and Amboy extension ; Catyry E. Bropurap, Esq., Principal Assis- | began to show signs of disintegration ; the amount of water coming in in- 
tint. The tunnel was located in Div. L, Jno. L. Watson, Esq., Division Engineer, creased, and the roof became so heavy that it was found necessary to timber it 
and Henry S. Drinker, Resident Engineer. Mr. Cuartes Mc¥appey, of Phila- | with collars of 15-inch oak, set about 5 feet apart from center to center, lag- 
delphia, took the contract forthe tunnel, and for several miles of construction ged above, and sometimes at the sides, and supported either on legs, or by 
adjoining each extremity. hitches inthe rock. These collars (1) were put in high enough to clear a 2-foot 

Musconetcong Mountain is one of a range, around or through which a road ying of masonry (Figs. 11 and 12), and above them, packing was securely 
from Easton to New York must go. Its summit is about 900 feet above tide- blocked in, up to the roof. 


water, and 470 feet above the grade summit, be hich ox urs in the oe of ws On May 7th, 1873, about 3 p. a, a head of water was struck, first by a 24-inch 
tunnel, the one adverse grade to transportation occurring in the whole pe drill-hole, about 4 feet above the floor of the heading. The water forced the 
of the road being between Phillipsburg and this point. The total length of <a drill back and shot some fifty or more feet out into the heading in a steady 

tunnel is a little less than . mile, it being, with the exception of the Hoosac, the | troam, seeming to come from some large, pent-up reservoir. At 5 P. mM. it 
longest east of the Mississippi. ; 7 : ; was rising so fast that it was found necessary to take out the drills and 

By consulting Fig. 1, the general formation of the mountain und the loc \t10N | bumps, to save them. At this time there had been two steam pumps at 
of the different parts of the work may be observ ” It will be seen in : work ; one No. 7 Niagara, and one No. 5 Knowles. The water caught the last 

that the preliminary top headings (shown by broken lines) P _ thr jo before it could be removed and hoisted. The Niagara was moved up the slope 

770 feet of soft ground at the west end; 702 feet of this was su = quently during the night, but it could not keep back the water, which continued 
arched, the balance being taken out in open cut. Next occured 460 feet of | steadily rising ; so it was taken out, and another similar one sent for, so that 
as Pov ite py i ine wi 
limestone, and then 3731 feet of syenite, the latte ea on change out | the two could be set to work on the water reaching its level. 
to the eastern entrance. At the junction of the limestone and syenite, some | : : : : 
J | The water still rose through the next day, but on the gth, it reached its maxi- 
263 feet of arching was required, as the rock was found for some distance : Ne. . ; ee 
|} mum elevation within 120 feet of the top of the slope or 70 feet beyond the 
on either side of the line to be very loose and seamy. 
é | junction of the limestone rock and earth, so giving cause to fear that should 
This syenite may, in reality, be called a syenitic gneiss for the greater part i ; ; 

Kes _the water not be soon removed it might undermine the props of the slope 
of its length, as it seems to have a distinct stratification, the dip through both | |. : ‘ : é 
timbering, and start the earth to working above the collars and at the sides, it 
it and the limestone being invariably to the east, or against the mountain on : 2 ; 

, being very treacherous material when moistened. On the t1oth, the new 
the west side. In Fig. 1, it will be observed that the first rock met at the west : E . : 
ne ; : weet piles pump arrived, and the two set to work, throwing, it was estimated, about 1,500 
end was a roll of limestone, occurring with an anticlinal axis in the open cut ; s “ 

‘ ‘ : . : : gallons a minute. On the 14th, the water was lowered 20, and by the 15th, 
this next gave way, for some hundred feet, first, to bands of decomposing, shaly 

; ae ee : nef 40 feet, by incessant work, gaining back a few feet every time the pumps 
limestone, and, possibly, some strata of Prote’s ‘‘damourite,” and then to ‘ “ 

: an ; : Boca were moved down, and the latter had to be run at such a rate that they were 
seemingly stratified layers of red and white clay. Syenite was then encountered, | ‘ ; : 

|soon badly racked. However, the pumping was being vigorously pushed, 
with an anticlinal axis, evidently in situ, but partially decomposed, being most : Z e 

ag ‘ 4 : ; when suddenly, about 1 a. m. on the 14th, the water being at that time nearly 
solid in the center of the roll, where it required blasting. Then came another . : 
: 4 : .., | 50 feet down, several sets of timber at water level, and others below, gave way, 
formation of clay, next occasional boulders, with much water; and then, with ‘er e 
Shi sich é nel the breakage subsequently continuing up to the surface of the ground, some 
an adverse dip to the mountain, limestone again—the latter continuing, and , 
‘ hundred or more feet above. 
meeting the syenite with this same adverse dip. 
A a ~.: : | The breakage, it will be noted, (Fig. 1) occurred at, and just above, the 
Before meeting the syenite, and near the junction, a large body of water was | . : ‘i 
; ‘ oer | junction of the rock and earth, and seemed to be caused by the water having 
struck, and the limestone for some 50 feet was somewhat disintegrated, largely | f : es : 
| eaten away the backing of the side props sufficiently to allow them a chance to 
impregnated with iron pyrites, and the syenite, after the junction, continued | : 
: : |sag outwards, so throwing increased pressure on the roof. This disaster 
soft and seamy for over 200 feet before becoming hard enough to support itself ; : ee ee : : ; 
; é 52 would practically necessitate a new driving and complete re-timbering, in all 
arching was necessary through both the soft ground and under the loose Be . - 
ees : - _..| probability, of all the slope through earth below the level the water first rose 
rock. Between the syenite and limestone there occurred only a small vein of 
‘ : : : ‘ | to, as it was all in a dangerous condition, and this in the face of a head of water 
about 6 inches of soft, decomposed rock, with no intervening stratum of either ; ‘ . : 2 
: : é ,,. 80 strong that it would probably be impracticable to keep it back with such 
slate or Potsdam sandstone. The syenite preserved mainly the same dip to the 
. : aad pumps as there would be room for while carrying on so difficult and delicate a 
east, throughout its total length, except for some distance about the middle of s ‘ iia é Sap 
5 task as re-timbering ground so heavy as this, after having started ‘‘running. 
the formation, where it seemed massive (shown in Fig. 1 by crossed lines). 

| It was thereon decided by the Chief Engineer to sink a shaft, locating the 

Now, without hazarding any positive assertion on the subject, where so many | 
| same about 420 feet west of the bottom of the slope, the object being to pus 
plausible theories might be advanced, the suppositious formation as shown in ; 

; : og headings east and west from the shaft to tap and carry off the water from the 
Fig. 1, is offered to account for the position of the strata. It seems somewhat : : 

| slope workings to the open cut. On the 16th, the shaft was commenced at 
plausible, and if carried out, would make an anticlinal axis in the syenite ‘ : cht 

: ‘ sae 3 |/1p.™. It was so located as to clear 4 feet on the left and 12 feet on the rig 

somewhere in the east heading, probably. This would account for the par- | 
allelism of the dip on both sides of the mountain, and for the limestone under- 
lying the syenite at the west end. At the east end no limestone was found, and 
no outcrop observed on the west slope, it being, probably, denuded, and only | 
preserved in the supposed synclinal fold, as shown at the bottom of the slope. | 


* A paper read before the American Institute of Mining Eogineers, at New Haven, | 
Conn., February 25, 1875, : 


‘of the center line of the tunnel. It measured 8x16 feet in the clear, timbered 
with 12-inch square white pine sets, placed at first touching, and lower, about 
| 2 feet 6 inches apart in the clear ; some of these latter sets were subsequently 
strengthened with liners. It was also strengthened from top to bottom by 12- 
inch pine braces, and by them divided into a 7-foot compartment on the left, 
for pumps and tubing, and an 8-foot one on the right for a hoistway. The 
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shaft reached grade of the top heading, 110 feet down, in five weeks, on June | without attaining a steady flow. The parallel heading, meantime, had been 


21st, 1873, having been driven and timbered at the rate of 25 feet per week. 

We may note that while the heading was being pushed east from the bottom 
of the slope, the one coming west was also driven on, but not so rapidly, 
so that when the slope workings were flooded, the heading coming west was 
iadvanced about 125 feet, its face being still in limestone rock, with 290 feet yet 
-between it and the shaft. It was driven 26 feet wide by 7 feet high. To meet 
‘this, heading No. 3 was atonce started east from the bottom of the shaft through 
rearth, its dimensions in the clear being : top width, 8 feet ; bottom width, 10 
Feet, by 8 feet high. This was timbered in the ordinary manner, (Figs 15 and 16) 
with oak collars and props of 12 to 15-inch round timber ; sets placed from 2 
to 3 feet apart from center to center, footed, in very soft ground, on 6-inch 
sills, but ordinarily on 3-inch foot blocks. A similar heading (No. 4) was at 
the same time started west towards the open cut, the top bench of which was 
sufficiently advanced by the 30th of August, to allow a shaft 32 feet in depth to 
be sunk at a point about 20 feet west of the proposed mouth of the tunnel. 
This reached bottom September 13th, 1873, and a fifth heading, (No. 5) similar 
to Nos. 3 and 4, was started from this shaft east to meet No. 4 and driven at an 
average rate of 33 feet per week through earth. 

To return to No. 3, or the heading driving east from the main shaft, to tap 
the slope workings. During July, it was driven and timbered through earth at 
am average rate of 20 feet per week, this rate being raised in August to 30 feet 
per week ; at the same time the adjoining heading, No. 4, was driven at first at 
‘an average rate of 25 feet per week, and in September of 28, 36, 39, and, at the 
highest, 41 feet per week ; the force required being generally 2 miners, 2 helpers, 
2 laborers, and a boss or foreman. 

When No. 3 had reached a point 165 feet from the shaft, still in earth, on 
August ¥3th, 1874, a large body of water was tapped in the face, there being at 
that point about 124 feet remaining between headings 2and 3. The water was 
struck about 8 p. m., and rushed in with great force ; it was estimated at not less 
than 3,000 gallons per minute, or four times the capacity ofthe pump. This flow 
tapidly enlarged the original aperture, the material being soft. The men work- 
ing in heading No. 4 had barely time to escape, as the shaft was quickly filled 
with water some 40 feet up and the pump submerged. 

Two No. 7 Niagara pumps were at once placed on the cage, lowered to water 
level and started ; while gaining on the water, they did not lower that standing 
in the slope, leading to the unpleasant inference that this was a new reservoir, 
and that shortly all Jersey might be in with a determined effort to prove her- 
self most indubitably interested, at last, in the cold water movement. By the 
19th of August, the water was pumped out, and it was found that, far from 
being exhausted, it had, in fact, dammed itself, the heading being completely 
blocked with sand half the distance from the face to the shaft. This was nearly 
cleared by the 21st, when, at 9 a. M., the water again broke in, this time bring- 
ing more sand with it, stopping the flow quicker, so that the water only rose 
some 25 feet in the shaft. 

It was again pumped out by the 22d, at 10a. m. After a delay of abouta 
week, the heading was again cleared, and an attempt made to drive it, by keep- 
‘ing a strong oak plank dam ahead. This was put in about 20 feet back of the 
‘old face, . the planking being caught at the ends by the heading props. A 
%rovice below the bottom plank allowed the water to run out, and the top plank 
being removed, enough material was dug out to allow this plank to be put for- 
ward and braced against the next set of props. Then the second plank would 
be advanced likewise, and so down t@the bottom ; by this method a continuous 
dam being constantly kept up. With this the work was pushed through the 20 
feet of sand upto the old face again, which was reached on September 8th, when 
an attempt being made to drive on the heading, the water again broke in, at 4 
P. M., with such irresistible force, that in spite of every effort, it broke through 
the dam, and again drove out the men,-filling the headings and part of the 
shaft. By 1p. M. on the gth, the water was again pumped out, and the men 
started to clearmg up. Meantime, the headings 4 and 5, designed to connect 
the shafts, had been pushed as rapidly as possible, work on No. 4 being re- 
sumed whenever the water was out of the shaft, and on October 7th, connec- 
tion was made, so that in case of flooding, the water could be pumped from 
both shafts at once. Work was again resumed in No. 3, with a dam ahead as 
before. On reaching the water, it again proved too strong, and drove the men 
out on the 13th, at6P. m. It was pumped out through the two shafts by 1 
a. ut, on the 14th. It was now decided by the Chief Engineer not to resume 
work on the main heading at once, but to leave the sand in the face as a dam, 
and to try to tap the water, by starting a cross-cut (Fig. 4), 4 feet wide by 6 feet 
high, at a point (B) about 25 feet back of the face (A). This was driven at right 
angles to the line of the tunnel, north 14 feet, thence ahead, parallel to the 
main heading, to a point (C) a few feet in advance of the face, thence south 
again about 6 feet. This was done without meeting water, so, on October 234, at 
14. M., an attempt was made to tap the water, by boring ahead through the 
earth with a 3-inch auger, but unsuccessfully, so it was decided to drive on the 
parallel heading, and also to make another attempt to either drive on or get a 
steady flow of water in the main heading; the trouble being always that there 
was no chance to exhaust the body, as it invariably dammed itself, after doing 
all the damage possible. On getting up to the face of the main heading, the 
water came in again in the bottom, on November 4th, at 10 p, m., but this time 


pushed on to a point (D) about 17 feet in advance of the face of the main head- 
ing, making its total length 42 feet, and another cross-cut was driven south, 
about 9 feet, towards the line of the tunnel. In it, by boring, the water was 
tapped on Nov. 8th, atop. m., it seeming to lie between a lot of loose boulders in 
sandy soil. The pumps were run to the limit of their capacity, at first keeping 
the water under control; but at the end of three days, being racked by inces- 
sant work, they gave out, and it rose to the top of the heading. By this time, 
the steam shovel had advanced the second bench of the open cut to within 55 
feet of the second shaft, from which a heading, No.6, had been driven 32 feet west, 
in October, in readiness to meet the shovel. A heading was now started, Nov. 
17th, in from the open cut, clearing the remaining 23 feet by Nov. 20th, so 
giving, at last, a free vent to the water, which thereon spent its force in about 
40 minutes, running the headings full, and spouting out in a huge jet, then 
subsiding into a clear running stream, carried by a ditch in the center of the 
heading. Driving on the main heading (No. 3) was resumed, and it advanced 
in the next three weeks, still in earth, at an average rate, at first, of 30 feet per 
week; then, meeting the limestone at a point about 240 feet from the shaft, pro- 
gress was reduced to 20 feet per week. 


Meantime, the water standing in the slope remained stationary at its first 
level. By the first of October, however, it had gradually lowered to some 170 
feet from the top, or the point to which the pumps had reduced it when the 
timbers broke, so that now it was found possible to keep the water down before 
the miners, the heavy head being off. The miners were therefore started to 
clean out and repair the damaged portions of the slope, and as soon as the 
water,on November 20th, found a permanent outlet through the shaft headings, 
it at once sunk in the slope to the level of the top of the heading, or roof of 
the tunnel. Nowthe height of the tunnel through rock is 18.4 feetabove base of 
rail. When arched it is 21 feet in the clear above base of rail. Adding to this 
a 2.5 feet ring gives 23.5 feet to crown of arch; but the bottom of the collars, 
in a preliminary top heading through soft ground, must clear 3.5 feet above 
the crown of the arch, to allow room for working the subsequent drawing bars 
in enlarging, as will be explained hereafter. This makes the bottom of the 
collars in the soft ground heading 27.0 feet above base of rail, or 8.6 feet above 
the roof of the tunnel through rock. As the soft ground heading was driven 
about 8 feet high in the clear, its floor barely came on a level with the average 
top of the rock heading from the slope, as shown in Fig. 1, so that the advan- 
tage gained and desired by tapping the water in the shaft, was simply to take 
its head off, the steady stream that subsequently ran in the slope workings be- 
ing pumped out at the slope, by, at first one, and as the heading advanced, 
two No. 7 Niagara pumps. 

Work was resumed in headings Nos. 1 and 2 about January Ist, 1874, and on 
the 3d, headings 2 and 3 met, thus affording connection between the shaft and 
slope workings, and leaving only the west heading, No. 1, from the bottom of 
the slope east, and the east heading, which had been from the first driving 
steadily west, with about 2,335 feet yet to drive between them. As No. 1 ad- 
vanced, the water was found to have been tapped by the drill-hole that first 
struck it, in a run-way in the limestone, about two feet wide, cutting across 
the line of the tunnel. The rock was found to continue so bad that it was de- 
cided unsafe to put in the machines, the constant jar being too heavy in loose 
rock. 

The dividing line between the limestone and syenite was soon reached. 
Water was also constantly met in new springs as the headings advanced, so 
that the contractor for a long time was obliged to keep his pumps going 
steadily ; indeed, until the open cut was brought up to grade, and the bottom 
heading, that was subsequently driven, connected with the rock enlargement. 

After passing the dividing line of the limestone and syenite, the rock con- 
tinued loose for some two hundred feet, requiring timbering all the way as 
described above, when the loose limestone was first met in this heading. 
Through all this loose rock the packing ran regularly from four to five feet above 
the collars, and occasionally as high as from 6 to 8 and even Io feet, the collars 
being always put in so as to just clear a 2-foot ring of masonry. This, of course, 
gave an immense amount of loose rock to remove, and retarded the progress of 
the work, so that the advance gained did not exceed an average of 40 feet per 
month until the middle of May, 1874, or about one year from the time the 
water first broke into the heading. Solid rock being reached, the drilling ma- 
chines were put in, and the work at last might be called fairly started, with 
about 1,725 feet of hard syenite still between headings; one of the hardest 


| rocks, except trap, that has been encountered in tunneling in our eastern 


states ; harder and tougher, it is said by judges familiar with both, than any 
body of rock encountered in the Hoosac tunnel. 

And now a-word as to these drilling machines. 

At the west end, four Burleigh compressors were used to run the drills. 
These compressors were what are known ordinarily as the ‘two drill compres- 
sor,” consisting of two vertical air cylinders run by a horizontal steam engine. 


| They have the great merit of being extremely simple in construction, and have 


won a well-deserved reputation by the work they have done at Hoosac, Nes- 
quehgning, and elsewhere. By consulting Fig. 5, a section of the air cylin- 
der, it will be seen that the pistons (a) of the air cylinders are worked from a 


| shaft, the cranks, b and ce, of which are at an angle of 180 deg. With these the 
was mastered by the miners quickly throwing across three dams in succession | 


motor crank e forms an angle of 45 deg., so that the greatest work of the motor 


in which the sand lodged, so that it only rege some 2 feet above the bottom, | piston ig designed to correspond with the greatest resistance offered to the com- 
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pression piston. The valves, f, and g, are circular plates, held in place by ver- 
tical guides. The compressed air from the two cylinders is driven into a co.n- 
mon chamber, h, and thence conducted by pipes to a receiver, which serves to 
ensure an equalized pressure, and from the bottom of which any water carried 
over by the air and condensed is tapped at intervals. This water is admitted 
in a jet through the pipe, i, and serves to cool the cylinders, and in working 
down assists also as a lubricator. Four of these compressors were found suf- 
ficient to run the nine drills usually kept going in the heading and bench. 
To furnish steam for them, four return tubular boilers of 45 h. p. each were 
used. The compressed air was conducted bya six-inch pipe, at first about 
1,300 feet, and, before the headings met, about 3,000 feet, before reaching the 
drills, and it was observed that the loss of pressure rarely exceeded from 2 to 3 
Ib., and generally was still less. 

The Ingersoll drill was adopted by Mr. McFappen after a careful trial, and 
used throughout the prosecution of the whole work, giving entire satisfaction. 
At first 34-inch, and then 4-inch drills were tried, but, finally, the 5-inch was de- 
cided on as by far the best size in the hard rock encountered. Fig. 6 shows a 
section of this drill, which sufficiently explains the principle on which it 
works, 1 being the feed; 2, exhaust; 3, valve; 4, ports; 5, valve stems; 6, tappet; 7 
piston; 8, an eight-inch thread screw fitting into the piston, which thereby re- 
ceives the rotary motion necessary; 9, tappet, from which the motion is com. 
municated by the bar, 10, to a pawl and ratchet movement acting on the feed- 
serew II. This is the so-called ‘‘improved Ingersoll drill,” and, it will be 
observed, the tappets and valve-stems are entirely concealed by being placed 
inside, thus being protected from accident by careless workmen in starting the 
drill, as with this they are confined in starting to simply slightly moving a small 
lever, or sometimes a ring connected with the tappet arm. This style of drill was 
fund to run months with little or no repairing necessary, and what repairs were 
necessary, were generally more in consequence of wear than breakage, the 
parts giving out first being usually the feed pawls and ratchets. 

The drills were mounted in the heading on two carriages, one on each side 
of center line. These carriages were simply stout frame-works of oak, run- 
ning on tracks carried up to the face of the heading, each supporting in front 
three horizontal iron bars, on which the drills were so clamped as to ensure 
convenient lateral and vertical motion. Fig. 7 shows a front and side view, and 
plan of the fore-part of one of these carriages, there being two in the heading, 
one on each side. After a blast, all hands are at once engaged in shovelling 
and filling the broken rock into the middle of the tunnel between the machine 
traeks, so as to clear the latter. As soon as the way is clear, the carriages are 
at once run up to the face, and drilling recommenced, and the broken rock 
subseyuently removed by cars on a center track. The heading being twenty- 
six feet wide, there was room enough to accomodate the three tracks, and by 
proper switching there was rarely any detention from want of cars. As to the 
manner of drilling holes, the west heading, after passing the loose rock, was 
all broken by the method of center cuts, and subsequent squaring up. This 
method was introduced at Musconetcong by Mr. Wm. Wurre, Sup’t of min- 
ing for Mr. McFappen, and formerly Supt for Saanty Bros., at the west end 
of the Hoosac tunnel. To his efficient management of both the rock and sub- 
sequent heavy timber work at the west end, is due much credit for the rapidity 
and thoroughness with which the work was completed. Giant powder or dyna- 
mite was adopted as an explosive by Mr. McFappry. It is sold in two grades, 
as No. 1 and No. 2, No. 1 being much the stronger and quicker in its action. 
Their composition, etc,, will be explained hereafter. 

This method of blasting by cuts is based, of course, on the extraordinary 
force developed by a comparatively small bulk of explosive matter. It consists 
in first blasting out an entering wedge or core, about 10 feet deep at the center, 
and subsequently squaring up the sides by several rounds. To do this, first 12 
holes are drilled by the six machines, three on a side, the holes placed as shown 
in Fig. 8, and marked C; A being the floor of the heading. These 12 holes 
are drilled two and two, six on a side, with from 14 to 2j-inch “bits,” the two 
sets being started about 9 feet apart, and at such an angle as to meet or cross 
atthe bottom, the largest bits being put in first. They are then charged with 
about 25 lb. No. 1 and 5 Ib. No. 2 giant powder, and fired simultaneously by 
electricity. No. 1 is only used for cuts, inasmuch as in them a quick, strong 
powder, comprised in a small bulk at the bottom of the holes, is required, 
where the greatest resistance will be found, while the No. 2 added, serves in 
filling the holes, so starting the sides of the cut as the apex moves. The cut 
being out, a second round of holes is started for the first squaring up, as shown 
by the numbers 1, 1, 1, 1. In these, and in the subsequent rounds, 2, 2, 2, 2, 
and 3, 3, 3, the resistance is pretty equally distributed along the whole length 
of the holes, and is also, of course, not so great as in the cut; therefore, No. 2 
is used, as in it the nitroglycerin being mixed with a larger proportion of ab- 
sorbent matter, the force is thereby distributed over a greater space. 

In the first and second squaring up rounds, from 50 to 60 lb. of No. 2 are 
charged, and in the third, from 80 to 90, the holes getting stronger as the arch 
falls at the sides; there are generally also one or two additional roof holes 
in the third round that are not shown in the figure, their position being variable, 
according to the lay of the rock. The top holes in the first round are also de- 
signed to bring down any roof not shaken by the cut, and are, therefore, given 
a strong angle towards the center, and always drilled from 12 to 14 feet deep. 
The horizontal projection of the above holes is shown in Fig. 7, 3 being the cut 
holes, 4, 5 and 6 the squaring up rounds. As to their relative depth, the holes 


[May 29, 1875, 


of the first squaring round are always drilled a foot or more deeper than the cut 
holes, and when blasted, they generally bring out a foot additional of shaken 
rock at the apex of the cut. The following table will approximately show the 
number and depth of holes required, and the powder used for a lineal advance 
of ten feet in heading work : 


Total 

No. of Depth !Depth| Lb. | Lb. 

oles of |No. 1./No. 2, 

Holes Holes , 

| 
Cut ......... 12 10’ 6” | 126 25 50 
Ist square up..... 12 | 96 | 55 
3d bees 6 12 72 | 85 
Additional Roof 2 t 18 | 

36 | | 408 | 25 | 245 


Now, allowing the cut holes to be 104 feet deep, the cut will generally blast 
out about 9 full feet linear, which, as explained above, is raised to ten in the 
subsequent rounds. 

Assuming the average cross-section in an eight-foot heading to be about 175 
feet, for a lineal advance of ten feet, 65 cubic yards of rock would be broken, 
which would give an average of, say, four-tenths (0.4) Ib. No. 1, and four (4) Ib. 
No. 2 giant powder burnt, and a little over six feet of holes drilled, per cubic 
yard broken. 

This, however, it should be noted, would often be increased by occasional 
block or side holes, and is assumed for a case in which no holes are supposed 
to have missed, and in which no secondary drilling and blasting is required. 
Proportionate amounts would have to be added for such cases. 

The above estimates are based on ordinary ten feet cuts ; there were, how- 
ever, many instances of 12 and 13, and sometimes 14 feet cuts taken out by 
ambitious foremen, but even giant powder has its limit of strength, and work- 
ing too deep cuts is not advisable, as they will often only blow out partially, 
leaving the rock inawkward shape. As tothe division of time in heading work, 
to drill and square up a cut should take about four eight-hour shifts, with 
such rock as was met at Musconetcong, it being, as stated, unusually hard 
and tough. It will take one shift to drill and blast the cut and one shift to 
each of the three rounds, and this with a force of 12 machine men (one driller 
and one helper to each machine), 6 laborers for loading broken rock, 1 nipper 
tor carrying tools, and a boss. On an average, however, this standard will 
hardly be reached, as it provides for no stoppage, no missed holes, and no acci- 
dents, and, unfortunately, tunnel headings, like all things earthly, are liable to 
occasional stoppages and accidents. However, a standard approximating this 
can be attained, and was attained in the west heading at Musconetcong, in the 
latter part of the work. With the advanced stage drilling machinery has at- 
tained, engineers might now turn their attention more fully to devising in- 
creased facilities for the more economical removal of broken material ; beyond 
a certain point it will be of no avail to reduce the time of the drilling, for at 
present the limit in progress appears to be the time necessary for the removal 
of rock. Till some improvement has been made in this particular, further im- 
provements, to secure greater speed in drilling, will effect little practical 
benefit. 

With reference to the comparative advantage of th use of a powerful explo- 
sive and deep cuts, Mowsray states, in his work on tri-nitro-glycerine, that, 
while visiting the St. Gothard tunnel in 1$73, he spoke of the obvious advan- 
tages of the method of blasting by cuts as then pursued at Hoosac, over the 
plan adopted in the workings at the Goeschenen end of the St. Gothard tunnel 
where they were driving (in compact granite) first a heading 7 ft. high by 6 ft. 6 
in. wide, and then enlargements of this heading on the left and right, whereas by 
cuts and squaring, the whole heading could undoubtedly be more easily cleared 
at once, for not only does the method give more room and play to the machines, 
rendering them more easily handled, but in a small, narrow heading they can- 
not be set at such an angle as to ensure the best work. 

M. Le Favre, the contractor, seemed, however, to consider the statement of 
Mr. Mowsray, that at Hoosac they were bringing out 8 and Io linear feet of rock 
at a shot, as—well—as an Americanism, and observed, ‘‘ Si vous pouvez entre- 
prendre le forage le chargement, et l'allumage de trous de trois métres, et manipuler le 
nitro-yly serine accilent ntturellement nous sommes vos pieds. Mais nous 
pensons que nous devons inst-uire les Americains, au lien d étre instruit de Quest.” 
Now, if M. Le Favre still holds these opinions, he should, ere this, have been 
‘* aux pieds de l'Ouest,” for first at Hoosac, in hard granite, have holes of three 
metres been repeatedly, and, as a rule, successfully taken out, and now, at 
Musconetcong, in harder syenite, the average advance per cut has been as above 
stated, 10 feet, and frequently, we can assure M. Le Favre, not only three but 
four metres have been attained ata blast. Mr. Mowsray, inarguing this method 
of blasting in preference to the European plan, of course based it on the neces- 
sity of using pure nitro-glycerine for cuts, or possibly ‘‘ Mowsray’s Tri-nitro- 
glycerine,” inasmuch as he states that M. Le Favre was at the time using both 
Kress’ lithofracteur and Noseu’s dynamite, and with neither was able to blast 4 ; 
out holes deeper than forty inches. Mr. Mowsray appears to ignore the fact { = 


dynamite that prevented deep shots, for inasmuch as Mr. Mowsray tells #%, 


that it was rather the small width of M. Le Favre's heading, than the use of . ) 
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us ek the Goeschenen heading 1 was ioe en aly 6 ft. 6i in. wide, he certainly 
must be aware that it would be somewhat difficult in a heading 6} ft. wide to 
put in two sets of holes 9 feet apart as are necessary for cuts ; and that if even 
pure nitro-glycerine were used in a tight 6}-foot heading it is very dubious 
whether it could be made to bring more than 3 to 4 feet ata shot. A careful 
perusal of M. Mowsray’s opinions on high explosives would lead one to judge, 
not that he loved dynamite (mica-powder ?) less, but tri-nitro-glycerine more, 
and possibly that his love has a little clonded his discernment. To entirely 
set M. Mowsray’s mind at ease on the subject of the strength of dynamite, we 
would refer him to the above record of what it has done at Musconetcong, in- 
asmuch as it is claimed that at Musconetcong the latest and best appliances 
have been put in force to expedite the work, and certainly the work done by 
dynamite has fully equalled, and rather excelled, the record of nitro-glycerine at 
Hoosac. 
It is worth noting what this new explosive, giant-powder or dynamite, is. 
As to its characteristics—first it is tremendously powerful, bringing out at a 
blast masses of rock that black powder could not even shake, and is simply in- 
yaluable for rapid driving in hard rock. How it compares economically with | 
pure nitro-glycerine we are not prepared to state. Containing a percentage of 
the latter, it is, of course, not so powerful bulk for bulk, but again it has the 
great advantage of distributing the force over a greater space, which is the un- 
derlying principle of much of the deep hole blasting. Again, so far as an ex- 
plosive can be termed so, it is entirely safe from accident from the proverbial 
carelessness of workmen, undoubtedly safer by far than black powder, while 
many times stronger. Hardly anything short of a cap exploded in a cartridge 
will fire it. Alone, it may be hammered, crushed, or burnt with impunity. 
Thrown into a stove or set on fire, it simply burns fiercely without danger of 
explosion. For exploding the cartridges very strong caps of fulminate of mer- 
cury are used ; those adopted at Musconetcong, we believe, were originally im- 
ported from Hamburg. These caps are prepared ‘as electric exploders as 
follows :—First, a small quantity of sensitive powder is dropped on the ful- 
minate, and into this two wires (lying side by side) are inserted, and the caps 
then filled with melted sulphur. On the spark passing, the sensitive powder 
is ignited and explodes the fulminate, and the cap being inserted by the blaster 
into the cartridge of dynamite, the explosion of the cap fires the latter. If firing 
by fuse, it is simply necessary for the blaster to squeeze the end of a piece of 
fuse, properly rasped and sharpened, into the cap, and to place the latter in the 
cartridge. A good electric battery is that manufactured by the Laruin & Ranp 
Company, under, we believe, Juttus Smiru’s patent, the condenser and gene- 
rating plate being of vulcanite, and the parts of the battery so arranged as to 
render it compact and easily handled. 


Dynamite is simply nitro-glycerine mixed with a kind of silicious earth 
known variously as silicious marl, tripoli, and rotten stone. The peculiar 
variety of this material best suited for this use is homogeneous, has a low 
specific gravity, and is generally composed of the remains of infusoria. So 
great is the absorbent capacity of this earth that when in a pulverized condi- 
tion, it is claimed by Nose that it will take up about three times its own weight 
of liquid nitro-glycerine, and still retain the form of a powder. Any mineral, 
or indeed vegetable, substance susceptible of pulverization or comminution, 
and which will retain nitro-glycerine by absorption may be substituted for in- 
fusorial earth in the manufacture of dynamite, but the latter has so far been 
found to excel all other substances tried in possessing the requirements neces- 
sary ; being composed of minute tubular shells, it is light and absorbent. A 
mass of it is very spongy and compressible, its shells absorbing the nitro-gly- 
cerine by capillary action, and holding it with almost absolute security against 
filtration or compression. The secret of the safety of this powder seems to be 
in its soft, pulpy, and at the same time mealy consistency, which gives 
ita complete cushion to prevent percussion, as a blow upon it seems like a 
blow upon a bag of meal: the greater the quantity the more the compressi- 
bility, and the greater the safety. 

In an admirable paper on dynamite, read by Captain ALex. Mackenzie, of 
the Corps of Engineers, before the Essayons Club, in February 1874, he gives 
his experience of a visit to the works of the company in Morris County, N. J. 
He says ; ‘* The infusorial earth or kieselguhr was originally all imported from 
Germany, but beds of it were subsequently found in the vicinity of the works, 
in New Jersey. No. 1 powder is composed of 75 per cent. nitro-glycerine and 
25 per cent. infusorial earth, made into cartridges 13 in. diameter by 8 inches 
long. No. 2, of 36 per cent. nitro-glycerine, 43 per cent. nitrate of potash, 7 
per cent. rosin, 7 per cent. sulphur, and 7 per cent. infusorial earth, comes in 
cartridges 14 inches in diameter by 8 inches long. The size of these car- 
tridges may be varied to order. In manufacturing No. 1 powder, the 
kieselguhr is prepared for use by first mixing it with a little water and 
baking into bricks for thorough drying. These bricks are then ground 
and mixed with nitro-glycerine. In preparing the absorbent or dope for No. 
2, the sulphur is pulverized in a revolving cylinder, at one end of which a blast 
of air enters, and, passing through, carries the powdered sulphur into a tight 
box. The nitrate, either of soda or potassa, is first dried thoroughly on an 
iron floor, then ground in a mill and passed into a box. The rosin is pulver- 
ized ina cylinder. The sulphur, nitre, rosin and earth are then mixed in pro- 
per proportions. In making the nitro-glycerine, the following proportions are 
used : Two parts of sulphuric acid are mixed with one part of nitric acid. For 
every seven parts of the mixed acids one part of glycerine is added. One part 
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of nitro- giyeerine: 4 is expected for every four parts of the mixed acids. The 
relative strength of No. 1 and 2 powder has not yet been definitely determined 
practically by any series of experiments, but it may be calculated as follows :— 


| 
| com-|Relative strength as compared 
No. Composition. | ponents. | with pure nitro-glycerine. 


75 per cent. 


nitro-glycerine 
25 per cent. 
kieselguhr. 


2 36 per cent. 

nitro-glycerine 
64 per cent. pot- 
ash, 


36 per cent. 


32 


I | 75 per cent. | 75 per cent. Sree 
| 68 per cent. 


“It is claimed that, though the absorbent of No. 2 has really but little strength 
within itself, it dovdlage when fired by nitro-glycerine, about one-half the strength 
of nitro-glycerine pure.” 

With reference to the direct connection of this explosive with tunnel work, 
‘aa advantage gained by its use is based especially on the great saving of time, 
which is an object in all work. Taken pound for pound, it is more costly than 
black powder ; but it should be remembered that its explosive force is also 
many times as great. BrrrHetort, in his researches on explosive matters, cal- 
culates from the chemical composition of the explosive the volume of the gases 
produced by the explosion, and the quantity of heat produced in the reaction. 
The product of the two numbers, as he conceives, giving within certain limits 
the explosive force, BerrHExor’s estimate gives the ratio of ordinary blasting 
powder to pure nitro-glycerine, as 88 to 939, or that nitro-glycerine is 10.7 times 
stronger, taken in equal weights. This estimate, applied to dynamite, would 
make No. I eight (8) times stronger than blasting powder, and, if we accept 
the estimate of 68 percent. as the relative strength of No. 2, it would make No. 2 
seven and three-tenths (7 3-10) times stronger than blasting powder. The 
questions to be considered, in reference to the adoption of dynamite, would of 
course be governed by considerations of time, location of work, character of 
rock, etc. Where the material is a soft, dry rock, which can be attacked from 
several points at once, and in cases where the speedy completion of the work is 
not the most important element to be considered, probably black powder, at 
present prices, would be the cheaper agent; but, again, taking the case of a 
tunnel where the blasting, like that at Musconetcong, is for the greater part 
through hard, wet rock, which can only be attacked from two headings at a 
time, and where a heavy outlay of capital lies dead until the completion of 
the work, the advantage of using so speedy, and yet so safe, an agent is most 
manifest. 

The introduction of dynamite has already revolutionized rock tunnelling, 
and, hand in hand with machine drilling, is doubling and trebling the old rates 
of progress attained by hand drilling and black powder. 


Now, before taking up the east heading, we will consider in a few words the 
enlargement in rock of west heading No. 1. This ‘‘bench,” as the rock en- 
largement is termed, was kept both on the east and west sides from four to six 
hundred feet back of the headings, so avoiding any interruptions at the bench 
from heading blasts, and allowing plenty of room for handling and switching 
ears, also for backing the machines to a safe distance from the face when 
blasting, etc. In taking up the west bench, there was no extraordinary deten- 
tion ; the work was begun about January 1, 1874. By table No. 7 it will be 
seen that, owing to various detentions, its steady advance did not commence 
until July, 1874. Up to that time, though the headings were of course free 
from water, the flew remained so great that frequently the enlargement, on the 
shortest stoppage of the pumps, would become flooded several feet in depth : 
also, until the headings met, in December, 1874, both the west and east en- 
largements were detained by the time lost in removing the broken rock from 
the headings. This was run out from the top heading on a movable bridge 
extending over the men at the bench, and ending in a shute, into which the 
cars were dumped. From this shute the rock was again loaded on cars in the 
bottom and run out to the slope. Every time, therefore, that a blast was fired 
this bridge had to be run back, and then up again to the face as soon as the 
track could be cleared, much time being often lost in the operation from unavoid- 
able detentions that frequently arose. The different rates of progress attained 
in running a bench with a heading in front, and after the headings are cleared, 
is shown in tables 7 and 9, by which it will be seen, the average monthly ad- 
vance was raised in the west enlargement from 87 feet, in 1874, to 188 feet, in 
1875, on the meeting of the headings in December, 1874; the increase in the east 
enlargement being from 96 feet, in 1874, to 181 feet, in 1875. 

Figs. 9 and 10 show the method of blasting adopted in enlarging in rock. 
First, six top holes, from 12 to 13 feet deep, are drilled and blasted ; their rela- 
tive position is shown in Fig. 10, which is a horizontal projection of the 
heading, A being center line, B the sides in the enlargement, (B1) sides of head- 
ing, C face of bench, and 1, 2, 3, 4, 5, 6, the holes. These six lift most of the 
rock ; what is left is broken by several horizontal holes projected by (6) in Fig. 
g, in which 1, 2 and 3 are the top carriage, drill, and location of hole ; and 4, 
5 and 6 the bottom carriage, ete. 

These two sets of holes, top and bottom, will average a linear advance for the 
bench of g feet, the following being a fair estimate for that advance of the 
number of feet drilled and powder burnt. 
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Total 
| | Depth|Lb. No. 
Holes.| Holes of Dynamite. 
Holes. 
Top holes........... | a2ft. | 72 ft) 621d. 


The total height of the cross-section adopted for the tunnel through rock 
(Fig, 2), from lower sub-grade (1,75 ft. below base of rail) to roof, was 20.15 feet; 
with an 8-foot heading off, this leaves about 12 feet of a bench, with an area 
of 306 square feet, which gives about 102 cubic yards to a lineal advance of 9 
feet, or 1.05 pound No. 2 dynamite, and 1.1 foot of holes drilled to one cubic 
yard of rock broken, holes being drilled with from 14 to 2j-inch bits, the largest 
bits being put in first. In general, three machines are kept in use at the 
bench, two on top and one below; to run them, 3 drillers and 3 helpers are 
needed, about 14 laborers to clear away rock, one nipper, and a boss. 

Before speaking of the east end, it may be well to state that the enlargement 
in rock of No. 2, or the heading driven west from the slope, was not pushed 
during the foregoing work, there not being the same necessity for haste. Table 
8 will show its progress. After passing the junction of headings Nos. 2 and 3, 
it was driven on to a point about 175 feet from the slope. There the rock giv- 
ing out, the enlargement in earth, to be followed by arching, commenced, 
which will be described hereafter. 

Tae East Heavine 
had no serious natural detention from its beginning to end. Its monthly prog- 


ress is shown by Table 6. The open cut was sufficiently advanced by July 22d, | 


1872, for the top heading to be commenced. It was started in a very loose, 
decomposed syenite, and driven for the first 60 feet of the size of, and tim- 
bered in the same manner as, the suiall earth heading at the west end, this 
small heading being subsequently taken out in open cut. At that point, meet- 
ing solid rock, the heading was enlarged to the full width of 26 feet, and driven 


on by hand labor, until the machines were introduced in January, 1873. Giant | 


powder and Ingersoll drills were used as at the west end, and cut blasting was 
begun in November, 1873, making at once «a marked difference in the rate of 


progress, as the men became more familiar with it, raising the progress from | 


the previous average of 89 feet per month in 1873, to 116 feet in 1874. The 
compressors were of the Ranp & Warne make, and were located about 300 feet 
from the mouth of the tunnel, giving the air about 2,800 feet to travel, at most, 
by the time the headings met. Four of them were in constant use, three of 
12 inch and one 16 inch air cylinder. These compressors consist of a hori- 
zontal air cylinder, driven by an oscillating steam cylinder. 

There is no illustration offered of them, simply because the author had not 
time to get one up in addition to the other drawings, and for those who are un- 
familiar with the working of air-compressors, the section of the Burleigh will 
sufliciently show the principle. The section seen in Fig. 5, of the Burleigh 
compressor, is adapted from one given in the Revue Universelle des Mines tor 
July and August, 1874, with some slight modifications in internal structure. 

Steam for running the compressors was supplied by five large locomotive 
boilers of 50 h. p. each, and all the coal and machinery used at this end of the 
tunnel had to be carted, it will be noted, some five miles over a heavy moun- 
tuin road, from the N. J. Central depot on the west side. The only two serious 
interruptions to progress that occurred at the east end were, first, in Septem- 
ber, 1872, a riot between the Irish and some colored workmen that Mr. Mc- 


Fappen had imported from Alexandria, Va., in which three of the latter and | 


one Irishman were killed ; the ultimate, and, in fact, very speedy result being 
a scarcity of negroes for some time in the vicinity ; and, second, the explosion 
in April, 1874, of one of a new pair of boilers that had recently been put up, 
by which three men lost their lives. This accident stopped work, except some 
driving by hand labor, for nearly two weeks, until the damage could be in a 
measure repaired, and its effect was felt for some time. 


Two accidents also occurred at this end, strikingly illustrative of the princi- | 


ples given above as yoverning the use of dynamite. Besides the regular maga- 


zine, it is advisable to keep a so-called dry-house in which the blasters prepare | 
their charges for each round, and in which a fire is kept burning in winter to 


thaw the powder, which congeals at a low temperature, thereby lessening its 


readiness to explosion. One day, there being three men in the room, one of | 


them, becoming impatient, took two cartridges and held them to the fire to 
thaw more quickly. They took fire, when, instead of throwing them out of 
doors, in his confusion he dropped them into a box of cartridges ready capped 
for a blast. Those three men had no unseemly pride as to appearances-—they 


went out of the windows or door as happened to come most convenient, and 


were only some fifty feet away when the tire reached the caps, and four boxes, 
or 200lb., of dynamite went up. There was nothing subsequently found of 


that excellent stove but the mutilated fragment of one hind leg. The boarding | 


and frame-work of the house were reduced to native fibrine, and fell in a gentle 


rain. A clerk of Mr. McFappen’s was posting up a ledger at a window facing | 


the explosion, with his ink before him. The bottle, with a good part of the 


window was thereon carried in his face, and for some time his tatooing would | 


have done credit to a South Sea Islander. The author had occasion to seek his 
oon sustenance at an adjoining house, and found the old woman in decided 
tribulation. All her windows were,of course, gone. Those of her neighbors 


| were gone too, however, so therein she had comfort ; but her loss was felt, in 
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that she had just nicely papered the cracks of her shanty for the winter, and 
| the explosion cleaned out every bit of it. She was consoled somewhat by dis- 

covering on the floor several pairs of scissors which she had lost. They had 
| been hid in cracks between the boarding, and the shock opened the latter and 
threw them out. ‘ Partuwerunt montes,” etc. 

Now, the above accident pointedly illustrates the fact of the safety of this 
powder until knowingly rendered explosive by the introduction of the caps. 
| Suppose a man were to hold some black powder to a fire, and, on its igniting, 
| drop it into a box of the same, is it very likely it would obligingly give him 
| time to get out of danger, and then only blow up because the fire reached some 
caps designed to explode it ? 
| A curious accident, also, fortunately a harmless one as to loss of life, occur- 
red on another occasion with these caps. A box of them, containing several 
thousand, was lying in the upper room of the store building, and a hostler 
was sleeping in the same room. (It happened to be in winter, so he was well 
wrapped up.) His watch hung by the side of his bed, toward the box of caps. 
In the middle of the night, that box exploded from some undetermined cause. 
| The sides of the house and roof adjoining were torn off, the floor crushed in, 
but, strange to say, FLANAGAN was unhurt! He declared himself ‘* considera- 
ble shook up,” and regretted the loss of his watch, as only one side of the case 
was left, the works being completely blown out, and the case indented with the 
| marks of one or two cartridges that had struck it. Now, it will be understood 
that the above incidents are quoted in all soberness, as incidental to the history 
of Musconetcong, and the occurrences are emphatically vouched for by the 
; author as authentic. 
| We will now turn to the methods adopted of enlarging and arching under 
| loose rock in heading No. 1, Figs. 11 and 12. As before stated, the collars in the 
| heading were put in high enough to clear a 2-foot, or 6-brick ring. It was de- 
| cided to widen out and arch in sections of about 18 to 20 feet ata time. The 
first thing to do was to dress down the sides, which, under this 263 feet of 
| loose rock, had been contracted about 3 feet ona side from the ordinary full 
width in taking out the bench, in order to leave a firm support for the legs 
above. 

In Figs. 11 and 12 (1) shows the collars, (2) the props, (3) a bar occasionally 
put in to hold the legs in place when dressing down the sides, if the rock is 
very loose, and (4) a raker supporting this bar at its leading end, the back 
| being wedged in the masonry. j 
| No foundations were deemed necessary, the walls being started on the solid 
rock at tunnel sub-grade, or 1.75 foot below the base of the rail, and built 2 feet 
thick at springing line, 9.75 feet high, with a batter on the face of 1 inch to the 
| foot for upper g feet, making them 2 feet 9 inches wide at the bottom. Walls 
jand about 5 feet of the arch were built rubble, of Potsdam sandstone brought 
| from quarries at Bethlehem, Pa. Rosendale cement was used with one-half sand, 
!the latter brought from Phillipsburg ; arch of hard-burnt brick from Sommer- 

ville, N. J., with mortared backing carried high enough to catch feet of props, 
/and thence dry up to the collars. Under each collar a cemented brick packing 
was built at the crown of arch, about 5 feet out on each side of center line; 
| also at the end of each section a two-foot counterfort wall was ran up from the 
arch to the collars. 
| No table is given of these sections, for the exact progress cannot be given of 
| each separately, as frequently the abutments would be run up for several at 
|once. The ribs or centers used (shown in Fig 12) were of 3-inch oak plank, 
made in six segments, 25 feet wide from outside to outside at bottom, being set 
3 feet above spring line, and the walls built to that point with profiles. Each 
| full segment was 5 feet 84 inches long, with an ordinate of 1 foot 2 inches at 
,center. Middle ribs made of two, and leading ribs of three, thicknesses of 
| plank. Segments bolted together in two-ply ribs with plates of boiler iron at 
each joint, 1 foot 2 in.x$ inches, with four one-half inch and four three-quarter 
inch bolts each. In three-ply ribs, plates were only used where joints came 
outside. Inside joints of middle ply each bolted with four one-half inch bolts, 
as shown in Fig. 12. These ribs were footed on ordinary slack blocks resting on 
half timbers running the length of the section, and supported by props, one 
under each rib, footed on 6x12 inch sills. A very convenient form of derrick 
used is shown in Fig. 13. The application of parts, allowing the rope to pass 
through the shaft, is claimed to be original and is the invention of Mr. Jacos 
Snyper, who designed the first one built at the Summit tunnel, P. R. R., while 
putting in masonry there for Mr. McFappen. 

These derricks, with two men, will lift a stone of 2,400 lb., and are conveni- 
ently taken apart and moved from section to section. 

This finishes our account of rock mining at Musconetcong. Now, we will 
proceed to the methods of enlarging and arching in soft ground, Figs. 14, 15 and 
16. The system used was the so-called English, described in full in Sivnss’ re- 
' port of the Blechingly and Saltwood tunnels (1844) and in Rzrua’s Lehrbuch 
der gesammten Tunnelbaukunst (1868). A short summary of the method, how- 
ever, may be interesting. Inthe statement of the formations passed through, it 
will be remembered, it was shown that about 700 feet of the tunnel proper passed 
through soft ground, the material being red and white clay and decomposed 
gneiss. Through this, top headings were driven, the particulars being give? 
_in the account of headings above. Their collars were put in to clear 3 feet 6 
| inches above the crown of the arch, and the headings measured in the cleat— 
top width, 8 feet ; bottom width, 10 feet, by 8 feet high, In coming west from 
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the slope, the enlargement, on reaching soft ground, was commenced by first 
turning a 12-foot section of masonry under the solid rock to give a bearing for 
the subsequent work. The ground was taken out in 15-foot sections as follows: 
First, two crown bars, (3) so-called, of spruce, about 30 inches in diameter and 21 
feet long, were placed in the top heading, one on each side of center line, and 
about 34 feet apart from center to center ; these are supported at the back (Figs. 
14 and 16) on the arch, already turned, being given an 18-inch bearing, and at 
the face, at first on props (8) in the heading, footed, as shown in Fig 16, on a 
bearing made by laying in very soft ground two longitudinal pieces, (4) say 12 
feet long, of 12-inch square hemlock, and across these a 12-inch hemlock sill (5). 
These props are of 12 to 15-inch spruce, and they, as well as the leading props to 
the remaining drawing bars, are put in with from 18 to 24 inches of sprague or 
inclination forward, the object being to throw the weight down and forward as 
much as possible off the face of the sections. The two crown bars in place, the 
heading is widened so as to admit two more bars, (6) which are held in place 
at first by short back props until the next two (7) are in place, (Figs. 15 and 
16.) The six are called drawing bars, as they are drawn forward from section to 
section, instead of being struck, as the lower, shorter ones are. They being in 
place, the miners sink at center to the level of the top sill bed, about 
74 feet below the bottom of the two crown bars, and strengthen the six 
drawing bars, by putting another prop (9) under each of them, of about 15-inch 
stuff and 6 feet 6 inches long; these props having asprague of about 20 inches 
in their length, footed on blocks at level of bottom of sill, and lagged in the 
face with inch boards, are designed both to keep back the earth, and to help in 
supporting the bars, while the miners drive out on each side for the top-sill holes, 
and its bed being prepared, the sill is put in place (10, 10), Fig. 16. This sill is 
of 18-inch pine, square, 31 feet long, cut in two for convenient handling, the 
joint being clamped with two plates, one above and one below, of three-quarter 
inch iron, 4 inches wide, and 5 feet long, with five 14-inch connecting bolts pass- 
ing through the sill; also, around the sill and over these plates, are passed two 
clamps of three-quarter inch iron, 3 inches wide. To take the weight off the 
center of the top sill, and also the middle sill, when there is a bottom heading, 
saddles of oak (11) and(16) 9x18 inches, and 16 feet long, are placed on each sill 
and clamped to it by two bands of 3x3 inch iron, located about 2 feet from either 
end of the saddle. On this saddle, or on the top sill when no saddle is used, 
props are now footed extending radially one toeach bar. This gives the drawing 
bars 3 props each in the face, and it should be remembered that the drawing 
and all lower bars are firmly supported at the back, on the masonry of the last 
section built. Before going further, it may be well to describe the method of 
drawing the bars a little more in detail, as we believe this to be the first tunnel 
in America in which the system has been put fully into practice, the principle 
adopted being generally to brick-in all timber used, thereby rendering it neces- 
sary to provide, bring in, and hoist into place, a new set of bars for each section. 
Figs. 17 and 18 show the process. Let (1) Fig. 18 represent the bar being 
drawn, and (1) Fig. 17, its proposed place. In this instance, it will be ob- 
served, it is the third bar, two being already drawn and in place, and shown by 
(2) and (3), footed at the back on the arch (4), and at front on the props (5) and (6). 
To start and work on the bar, a claw-bar, termed a devil, is used, bearing on 
the top of the arch as a fulcrum. Before the bar is drawn, a bed is dug out for 
it, as shown in Fig. 17, and the dotted circle (1) shows its proposed location. 
After being drawn and in place, it rests on this bed until propped up at its 
further end, similarly to (2) and (3). The earth is then dug from under it, and 
the work continued on. The succeeding bars above the top sill, generally 
three on a side, need only one face prop, extending radially from the sill, and 
are 16 feet six inches long, and from 15 to 18 inches thick. The twelve radial 
props. and all those below between sills, are footed on wedges placed between 
them and the sills, so that on the wedges being knocked out, they can more 
easily be removed when the section is finished. The top sill being in place, it 
is heaced at both ends by stout stretchers, butting against it, and extending 
back to the masonry, and the bars are made all secure by small stretchers from 
one to the other. The miners next sink at the center again to the level of the 
middle sill (13, 13) Fig. 16, and, at the same time, drive two holes down through 
the earth, so as to get in at once the rakers (14) Fig. 15, to brace the top sill. 
These rakers are of 1 foot square white pine, about 28 feet long, and fit the top 
sill, as shown in Fig. 15 ; they are surrounded at the top with a clamp of one- 
half inch iron, 2 inches wide, to prevent splitting. Having sunk to the level of 
the middle sill, the miners widen out on each side, putting in the back props 
(15), Fig. 15, extending from the top sill, down behind the middle sill, and footed 
on, say, 3-inch foot blocks at the level of the bottom of thesill. They are given a 
sprague of about 20 inches in their length, and where there is a bottom heading, 
those coming over the heading are footed on the collars, an additional prop 
being usually put in below, as shown in Fig. 14. These back props are lagged 
with inch boards, and are designed to take the weight off the face, while the 
second sill can be put in place. When ground is very heavy, rakers similar to 
the sill rakers are put in to brace some of the back props, being caught in them 
by a joggle, or joint, and extending down on an angle to the floor of the 
tunnel. The back props are, generally, about twelve in number, varying 
with the weight of the ground, and run from twelve to fifteen inches thick, set 
about two and a-half feet apart from center to center. The face having 
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the top sill, only shorter; also between sills two or more bars are put in at 
the sides, as needed. About ten props, a little lighter than the back props, 
and about, say, 24 feet apart from center to center, are wedged in between 
sills, and then sinking is again commenced at the center for the bottom sill, 
where there is no bottom heading, and the back props, similar to the upper 
ones, being put in place, the remainder of the material is removed, and the 
bottom sill bedded; one or two hars, as needed, being put in between sills 
again to keep the sides back. In very good ground no bottom sill is needed, 
as it is sufficient to foot the vertical props, put in to assist in holding up the 
middle sills, on 3-inch foot blocks, they being similar to those between the 
middle and top sills. Of course, the number and strength of all these props 
vary, according to the weight of a section, and sometimes more may be 
needed on one side than on the other. Where there is a bottom heading, after 
getting in the middle sill, the collars and legs of the heading are pulled down, 
and the sides widened out, the bottom sills (18, 18) Fig. 16 on either side only 
extending to the side of the heading. 

The section being excavated, foundations are sunk on either side to such a 
depth as may be advisable, according to the material (at Musconetcong there 
was no invert), and one or two props are put in them to hold up the ends of 
the bottom sill. The section is now ready for the masons, and it will be ob- 
served that the following pieces are needed in ordinary soft ground to do the 
above work, the sizes being gauged for 15-foot lengths : 

24 bars, as follows : 
6 drawings bars, from 22 to 30 inches in diameter, 21 feet long. 
+6 additional bars above top sill, from 15 to 18 inches diameter, 164 
feet long: these 6 and the lower bars not being drawn ahead, but 
struck as the masonry gets up to them. 
4 sill stretchers, about 15 inches diameter, 15 feet long. 
8 bars between sills, from 12 to 15 inches diameter, 164 feet long. 
2 sills, 18 inches square, 31 feet long. ; 
1 bottom sill, 8x20 inches, 31 feet long, or two 12 feet long where there 
isa bottom heading. 
22 props, from 12 to 15 inches diameter, for top bars, running from 2 
to 84 feet long. 
About 18 sill props, 12 inches diameter and 7 feet long. 
About 18 back props, 15 inches diameter, 8} feet long. 
2, and sometimes 3, long top-sill rakers, 1 foot square and from 28 to 
30 feet long. 
2 or 3 middle sill rakers, 1 foot square, about 12 feet long. 
Also a number of short props and stretchers for bracing. 


Now, all the above timber is saved each time, and used over in the succeed- 
ing section, nothing being left in but the boarding used for sheeting above the 
bars and at the sides. On an average, it takes about ro miners, 13 laborers, 
and a boss, when there is no bottom heading, from five to nine days to mine 
and timber a 15-foot section, the work being always considered half done when 
the top sill is set, and the radial props to the bars are in place ; and from four to 
six days where there is a bottom heading. 

The masons follow the miners at onee and run up the side walls and arch, 
as described in the arching under loose rock, the only difference being that 
through soft ground the walls were increased to 2 feet 6 inches ; and in very 
heavy ground 3 feet thick at spring line, with the same batter of 1 inch to the 
foot on the face. In the soft ground arching, however, there was considerably 
less packing than under loose rock, where the corners of the collars and legs 
made a large space to fill on the haunches. It has been suggested that an adop- 
tion of a modification of the drawing bar system, in enlarging through loose 
rock, would have avoided the necessity of taking out so much rock and then 
filling it in again, and this might doubtless be a more economical plan in direct 
outlay, but, in reality, much more expensive when the question of time comes 
to be considered ; for undoubtedly in most tunnels the great question is time, 
anda temporary expense is often a heavy saving in reality, if it materially expe- 
dites work. 

In soft ground, the arch was either of seven or eight bricks in thickness, 
according to the weight of the ground, stone work being carried up to about 
5 feet 8 inches above spring, and, on the arch being keyed, dry packings, Fig. 
14 (1), two bricks thick each, were run up between the six drawing bars the 
whole length of the section to catch the sheeting plank on the bars being 
drawn ahead. At the leading end, however, between these packings and the 
sheeting, are placed ‘‘breaking-in pieces,” as they are called, of 4x6 inches 
stuff—Fig. 14 (2). These project about 4 feet beyond the face of the masonry, 
and are braced by pieces of 2-inch plank, footedin the ring. (Fig 15.) They serve 
to support that portion of the sheeting beyond the arch over the drawing bars, 
which would otherwise crush when the latter are struck. And with reference 
to the striking and drawing of these bars, it should be understood that they 
are placed with about 10 inches rise in their length, so that, when the arch is 
keyed and the breaking-in pieces in place, the props are knocked from under 
the bars, and they drop loose from their original position (3) to (4), Fig. 14, 
and are then easily drawn. Were they placed so that the arch came directly 
under them, in a heavy section where everything is continually squeezing and 
crushing, they would become so tightly packed that it would be impossible to 
move them. In ordinary cases they are started and worked along with a devil 
(Figs. 17 and 18), or claw-bar, as described above. But when the bars stick, 
it becomes necessary to bring a strong screw-jack—‘‘ Joe Smith” by name— 


been made safe, the middle sill (13, 13) and its saddle (16) are now put in | into play, shown in Fig. 19. In the illustration, the point of sight is supposed 


place and the sill braced by stretchers at either end, extending back to the ma- 
sonry, as in the top sill, and by two or more rakers similar to those holding 


to be in the upper corner of the top heading. 1 is the bar to be drawn, rest- 
ing on the arch already turned under it ; 2 is the screw connected with the bar 
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by a strong chain, 5. Byturning the nut, 4, by the lever, 3, the screw is drawn | 
and the bar must follow, the screw being held in place by a frame-work of | 
stout timber butting on the brick work. These jacks are tremendously pow er- | 
ful, and with them either the bar must come, or the chain break. As the 
miners say, if a bar is so tight that ‘‘Naythur the divvil nor Joe Smith can 


move him, he can go to hell entirely.” In some sections in the tunnel, where | 


‘and all broken rock from the bench theventher sent out also through this bot- 
tom heading. 

This concludes the description of the direct methods of mining employed at 
| Musconetcong tunnel, and it may now be interesting to you, before leaving 
| the subject, to have asummary also of the surveying work done, and of the tests 
made in meeting in alignment and levels, but first we would say that at date 


the ground was heaviest, the props actually sunk some 3 inches, or more, into | of publication of this paper, the arching has been carried over underneath the 
the crown bars, and the brick packings, as soon as the weight came on them | shaft, and the latter has been filled with clay and earth to the surface. It is 


from the bars being drawn, were gradually ground into fragments. Several | 
times heavy bars have been broken, and twice the sills were crushed from the | 


heavy pressure, but in each case with no further damage, owing to the con- | 


stant and watchful care of the Mining Superintendent. It should be noted that 
in this method of enlarging all the timber, except the oak saddles used for 


strengthening the sills, should be of soft wood, the object being, in heavy | 


ground, to leave a chance for a slight give-and-take through the whole work. 


Were hard wood used, it must either hold or break, while this has a chance to | 


adapt itself to the situation, very much on the principle that it is advisable to 
slacken centers slightly soon after the arch is keyed, that the compression may 


cong the bars, stretchers and props were of spruce, and the sills and rakers of 
pine, these woods being pronounced to be about the best for the purpose. | 

The bars being drawn, after each is removed, a man goes into the hole, and 
with either broken rock, or pieces of plank, packs the space all firm and tight 
between the arch and the sheeting above, and the section is then complete. It 
will be seen by consulting Table 10, that ordinarily it took about 8 ten-hour 
shifts for the masons to run up asection. Eight shifts is a fair estimate where 
there are deep footings, and eight rings of brick in the arch. Of this time, 34 | 
shifts are spent in putting in the foundations and running up the walls to rib | 
line; 1 shift in setting ribs and putting on the remaining 2 feet 8 inches of 


stone work ; 24 shifts more to run up to key, and 1 shift to put in the final | 


2 feet of keying. Should there be light foundations, owing to rock bottom, 
and seven instead of eight rings in the arch, this time might be lessened by a 
shift, half the saving going to the foundation, and half to the arch. Without 


a bottom heading, where the material has to be loaded and sent down from | 


above, one of these sections will require to a shift—6 masons, 3 on a side; 16 
laborers, 1 boss. 

Where there is a bottom heading, as was the case in the latter part of the 
work, this force can be lessened by about four laborers. 


Now, in the above description of excavacating a section in soft ground, we 


have taken the most favorable case, that in which the earth adjoins the solid 
rock, a section being first turned under the latter to serve as a bearing. 
To expedite the work at Musconetcong, section mining was also commenced 
and carried on at the shaft and at a point about 26 feet in advance of the final 
location of the west entrance. In these cases, where there is no masonry to 


take up one end of the bar, it becomes necessary to support both ends by a | 


similar system of face timbering ; then the arch being turned gives a bearing 


point each way. And in the case of beginning with a shaft length it is es- | 


pecially difficult work, as the shaft must be left open for hoisting. The en- 


larging in soft ground was first started at the foot of No. 1 shaft, and a 20- | 


foot section deemed advisable, the shaft being 8 feet wide in the clear, with 1 
foot square timber. The three bars that would interfere with the hoisting 


compartment were left out, the shaft timbering taken up and supported by the | 


remaining bars and the space between bars kept up by strong stretchers. The 
walls being run up, centers were set on each side of the shaft and two five-foot 


| also the intention to turn a five-foot ring for a permanent ventilation chimney 

up through the slope. This ring will be five feet in diameter in the 
clear, built four bricks thick, and bearing at the bottom on a retaining wall 
| put in across the slope just where the rock begins, and around this ring the 
| slope will be filled up to the surface. 

The transit used was literally a ‘‘ Heller,” it, and all the instruments on 
the work, being made by the well-known firm of Messrs. HELLER & Bricutty, 
of Philadelphiz. The ‘‘Gentleman from Drifton” has already had occasion in 
| several interesting papers to call the attention of the Institute to their mining 


} | transit and plummet lamp, and the experience at Musconetcong, most thor- 
cause the closer bond to be taken by the cement while setting. As to the | 


kind of wood used, it, of course, depends much on the locality. At Musconet- | 


oughly endorses the favorable opinion he expressed as to their make 
The above transit was unusually large, and of the compound center class; dia- 
_neter of graduation of horizontal limb, seven inches ; telescope, 17 inches 
| long, acromatic and erecting ; magnifying power 28 diameters. A very sensi- 
tive bubble is attached to the axis of the telescope, at right angles to the 
line of sight and by its carefuladjustment and observation, great accuracy may 
| be obtained. 
| The approach to the tunnel on the west begins on a5° curve, the P. T. of 
| which is about 800 feet from the entrance, and the tunnel itself located on a 
| tangent throughout its length, the said tangent terminating in a curve, having 
its P. C. some 1,850 feet beyond the east portal. The grade ran to a summit in 
| the middle of the tunnel, the same being the summit forthe road. It was reached 
by a rise of two-tenths (0.2) to the hundred feet on the west side, or 10.56 feet 
' to the mile, falling on the east at fifteen-hundredths (0.15) to the hundred feet, 
or 7.92 feet to the mile. 

To determine the line after its preliminary location, an observatory (A) 
(Fig. 20) was erected on the summit of the mountain, about 12 feet high, with 
| an eight-foot square base, battering on the four sides about 14 inches to the 
‘foot. Two solid stone foundations were also built on line, one on a hill at (C), 
_about half a mile from the west entrance, the other (B) on the grading, at the 
, east end, and about half a mile from the eastern portal. As the observatory 


| was located about midway over the tunnel, this gave, approximately, equi-dis- 
| tant sights of about, say, a mile and a quarter each, at the farthest. This, 
| however, was done after the tunnel had been started from points established on 
| both sides by repeated and carefully checked runnings. The tower being sub- 
| sequently built, two. points were established, one each on the foundations B 
| and C, on either side, from the lines by which the work at either end had been 
so far run, and then assuming these end points as correct, by a series of repeated 
and careful trials, the center point on the tower, or permanent back-sight for 
both ends was determined by setting up, approximately, over it, and then re- 
| versing and sighting repeatedly, moving the instrument to and fro sideways, 
within a variable distance of about fifteen-hundredths (0.15) of a foot, in which 
| the sights all came, and finally taking their mean. This was at first done, as 
| soon as the observatory could be located and built, with sufficient accuracy to 


_test the preliminary lines. Subsequently this center point was tested, and re- 
| tested, and determined with extreme accuracy, by the mean of very many trials 
/made both by sighting by day and by night, and in winter and summer. 


sections of arching run around, the shaft and its timber taking up 10 feet of | Different objects were used for sighting on in day-work. Both the ordinary 
the 20; these two rings then served as bearings to start the subsequent work | red and white round pole, also a flat 2x1 inch black pole, with a white center 


either way. 


Where masonry is in this way started from several points, especial pains has | when held or fastened. 
to be taken, on the different forces of work coming together, that the final 


keying-in or “‘ pigeon-hole ” should be put in with the greatest care ; it being | better and more accurate than any day-light back-sight, whether permanent or 


unless, indeed, some mason chooses | movable, was found the simple expedient, of using plummet lamps on clear 
to sacrifice himself to the cause of duty, by bricking himself in above. This calm nights. 


necessary, of course, to key from below ; 


latter, however, is seldom done. 
cated instance in which a junction was ever so signalized. 


streak. This latter, from its shape, was found difficult to keep plumb, either 
Also a pole of one-half inch round iron, painted white, 
was tried, and found to answer well, better than either of the others. But far 


They worked admirably outside, a flame j-inch high, by }-inch in 


Indeed we do not recall any well-authenti- | diameter, being distinctly seen in the long sights, and with a fine hair, the 


| sights were found, finally, to repeatedly test within practically such exact limits 


The water from this enlarging at the shaft was pumped up into the top head- | | (two or three hundredths), that the point being once fixed, it was not subsequently 


ing, and drained out through it to the open cut, until the bottom bench of the | found advisable to move it. Now, 
shovel-cut having reached a point about 23 feet back of the final entrance, on 
September 7th, 1874, a bottom heading oradit (No. 8) was started, which met the from it another at the bottom. 
enlargement coming west from the shaft, November 13th, at 10 a. m., and in into the heading. 
that month, the arching between the shaft and slope being completed on the 
21st, the water in the slope workings finally found a clear outlet, and pumping 
at the slope was stopped. Through this bottom heading, also, all material ex- 
cavated in section-mining was subsequently taken out, hoisting at the shaft 
being discontinued, and through it all material for mason work was brought 
in. One great advantage, it will be readily seen, in driving a bottom heading running from a shaft, the instrument being first approximately set up in ] ne, 
through soft ground as soon as practicable, is the smaller amount that the earth 
in section-mining is thereby handled, as instead of being shovelled back in a sort 
of stope and then shovelled again into the cars, with a bottom heading the cars | 
can be run right under the section as soon as the top is out, and a hole being | 
aunk through, the dirt is run down directly into the cars below, the cars hold- | 


ing about a yard each. 
Hoisting at the slope was also discontinued after the meeting of the heading 


these three reference points A Band C 
| being located, at the west end a center was set at the mouth of the slope, and 
This gave a back-sight of 276 feet to run from 
At each shaft a center was first set, with great care, about 
twenty-five feet off, and from this the line prolonged to two staples driven into 
the timbers on each side. On the mean of many sights being determined, the 
| points on both staples were notched, the notches tested, and fine plummet 
lines dropped from them, the weights being steadied, at the bottom, in water. 
Then the line was continued from these, as in ordinary mine surveying, in 


and then moved sideways, until the hair exactly bisected the mean of thy ~ sht 
; oscillations observable in the lines. Though the distance to be run from the 
shafts was not great, this care was necessary from the shortness of the back- 
sight, the distance between staples being only some 74 feet, and from the fact 
that the headings were through earth, it being very necessary in enlarging 
| through earth to be able to have the crown bars closely located at equidistant 


s, ‘spaces from center. Qn the headings between the shafts and slope meeting, 
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Manufactured by the DELAMATER IRON WORKS, Salesroom, No. 10 Cortlandt Street, Office of the COMPRESSED AIR POWER COMPANY, New York. 
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the various runnings all tested closely, but it was the long line between the | throughout, as certainly many tunnels have been, in moderately firm rock, 


main east and west headings, that required, of course, the most care, and | however hard, and without meeting such persistent natural obstacles, accord- 


caused the most anxiety. This line, at the east end, was simply continued on 
the grading, up into the heading, at first with one, and, subsequently, as the 
headings advanced, with two intermediate centers. 
was at first run into the main heading (No. 1) down the slope, but as the en- 


At the west end, the line | 


‘ing to the record shown of the progress now possible to attain through the 
agency of machine drilling and high explosives, it might well have been finished 
at, say, the moderate rate of 125 feet per month of the headings, within less 
than two years from the start, as the main headings from the slope east, and 


largement in soft ground proceeded between the slope and west end, in time a from the east coming west, would have holed in about sixteen months, during 
clear sight was obtained from the mouth of the tunnel to the slope, and thence | which time the heading from the slope west and the enlargements would have 
into the heading, making two intermediate centers, as at the east end. It was been going on, and leaving eight clear months of the two years for delays in 
always necessary to have a station where the slope came down, since the latter was | starting, pushing the open cuts, finishing enlargements, and for accidental 
driven, after meeting rock, sixteen feet wide—thirteen on the left and three on stoppages, etc., etc. 


the right of center line, leaving at its foot about ten feet of space for passage | 


on the right, as the line ran, and, of course, cutting off center line. The three 
feet on the right, however, were dressed off, subsequently, at the level of the 
heading, so as to give a clear back-sight to the mouth. 

These east and west lines were repeatedly ran and tested as the headings 


advanced, and, besides the work continually spent on them by the Division and | 


Resident Engineers, they were frequently checked by the Principal Assistant 


Engineer. They finally tested within four hundredths (0.04) of a foot, or less 


than one-halfaninch. Tae levels were carried over the mountain by a series of 
test benches run until succeeding benches tested within five thousandths (0.005) 
of a foot. On meeting, the face benches on either side were found to test within 
fifteen thousandths (0.015) of a foot, or less than one-fifth of aninch. Owing to 
the system of center ents, used in blowing the rock, in which ten feet at a time 


were brought out, it was especially necessary that the chaining should he | 


accurate, so that the distance apart of headings might be safely determined. 


To measure over the mountain, two stout frames were made, steadied by 


weights on the legs. They each simply consisted of a vertical shaft with three 
legs, one movable. From a board nailed on the top of the shaft a fine plummet 


was hung. The two were put in line, the plummets centered by the transit, and | 


a point at the top of one line levelled with a point near the bottom of the other, 
and the measurement thereon taken between the two with steel tape. The 
hind frame was then moved on, and the chaining so carried up or down hill in 
successive steps. This method was found to be satisfactory ; for, on the head- 
ings coming together, the distance apart, predicted and marked, was found to 
agree with the measured distance within fifty-two hundredths (0.52) of a foot, 
or about six inches out in a total chaining of about eight thousand feet, four 
thousand through headings, and four thousand over the mountain, the test 


| west and east end compressors. 


measurements being brought down the slope on angle instead of in at the west | 


entrance. 
RESUME. 

And now, it may be interesting to note, in a few words, what the history of 
this tunnel in reality has been; how the three years of its construction have been 
spent ; what plans were adopted by the Chief Engineer in designing the work, 
and what means were employed by the contractor for the execution of the same, 
so as to enable him, in comparatively so short a time, to overcome difficulties 
as persistent as they were formidable. 


First, it will be noted, that in laying out the work, the deep and long cutting | 


at the west end necessitated the starting of the tunnel bya slope, and that sub- 


sequently, on heavy bodies of water being met, this cut, for a long time—in 


fact through the majority of the work—prevented economic drainage being | 


obtained by bottom headings through the shaft ground, as, until the bottom 
bench of the said cut was out, of course the water had still to be raised by 
pumping, while at the east end, the heading and enlargement started directly 
in from the open cut, and meeting solid rock almost at the start, progress went 
steadily on without any serious natural obstacle, to the completion of the work. 


heading fairly started to the east from the bottom of the slope, water was met 


in May, 1873, in such quantities, as first to flood the tunnel, and then, by | 


causing the disaster to the slope, to entirely stop all work in the heading until 


January following. 
months, it must be remembered that after getting to work again in the heading, 


But, in addition to this sheer and direct loss of eight | 


it was not until May, 1874, that the rock became firm enough to introduce | 


machine drilling, and that in the four months intervening between the re- 
sumption of work in the main heading, in January, 1874, and the meeting of 


this solid rock, in May following, owing to the time lost in timbering and | 
taking down loose rock, a total advance of only about 160 feet was accomplished, | 
a distance subsequently equaled in a single month by machine drilling (No- 


vember 14 to December 15, 1874.) Now, this brings us to May, 1874, to just 
one year from the time the heading was drowned out, making a dead total of 
one whole year in this heading, in which, in spite of every effort, an advance of 


only 160 feet was gained, from the natural and unforeseen difficulties en-. 


countered. 

Now, when loose rock was first struck in this west heading, March, 1873, at 
a point about 275 feet from the slope, there were yet 3,256 feet between head- 
ings. After the machines got fairly to work at the west end, they made an 
average in the six months, beginning June 1, 1874, of 135 ft. per month, through 
a rock which was pronounced barder and tougher than any met with in the 
Hoosac tunnel, by judges familiar with both. At this rate, the east heading 
would probably have been met June, 1874, the enlargements in rock would 


have been close after, and the tunnel completed nearly a year sooner ; for the | 
soft ground arching, had it not also been detained by water, could have been | 


probably pushed so as to keep up. Again, had this tunnel been driven 


To expedite the work, the contractor had in use the latest and most approved 


/machinery, and no means were spared to push the work in every possible man- 
ner. The plant found necessary comprised: 
26 INGERSOLL drills. 
4 Burvercu and 4 Ranp & compressors. 
4 return tubular boilers at west end. 
5 large locomotive boilers at east end. 
2 machine shops with repairing outfit, one at each end. 
About 14 miles 6-inch air and water pipe. 
2 hoisting engines, one each at the slope and shaft. 
4 locomotive boilers to run them. 
A number of steam pumps in constant use. 
z steam shovels for removing the west end open cut, run constantly day 
and night, and z small locomotives to run out the cut, and such of the 
tunnel material as could be brought out of the entrance. 


All material for the west end for over two years had to be carted nearly a 
mile by rough roads from the Central R. R., while that for the east end, com- 


prising in coal alone a heavy expense, required to be hauled some five 
miles over a heavy mountain road, and all this carting kept some twenty-four 
fonr-horse teams in constant employment. About 1,000 tons of soft coal were 
| burnt in the course of the work, by the steam shovels, blacksmiths’ shops, and 
locomotives, and it took about 26,500 tons of anthracite, in the three years, 
to supply steam for the slope and shaft hoisting engines, pumps, and the 

In the whole amount of tunnel work, about 
14 tons No. 1 and 70 tons No. 2 dynamite were used; quite a large amount, in- 
cluding some black powder, being also consumed in blasting rock met in the 
open cuts. Some black powder, also, was used a tfirst in the tunnel at the start, 
before the introduction of dynamite. 

Now, as there were about 82,000 cubic yards of rock excavated in the tunnel 
with dynamite, this gives, as a total average, about 0.34 Ib. No. 1, and 5:78 3b. 
No. 2 burnt:per eubic yard of rock broken, inclusive of all work, which 
tallies, it will be found, pretty well with previous estimates made of the 
powder consumed in heading and bench work; as for heading work, it was 
estimated that about 0.4 lb. of No. 1 was burnt per cubic yard of rock broken, 

and this proportion is reduced in the general average, probably, by some No. 1 
occasionally burnt at the bench. Again, in the heading work it was esti- 

mated that some four lb. No. 2 were burnt per cubic yard broken, and at the 
| bench 1.05 lb. As the rock broken in the heading would run about one-third 

of that in the bench, the total average of 1.71 lb. per yard for the whole tun- 
| nel is not far from a mean. 

In exploding this powder, 5,400 feet of leading wire, and 805 Ib., or 261,625 
feet of connecting wire were used; also 55,100 exploders, with an aggregate length 
of 567,200 feet of wire attached, making in all a total length of 834,225 feet, or 
about 163 miles of wire used. For blasting by fuse, some 200 boxes, or about 
20,000 caps, were consumed. 

When in full progress, Mr. McFappen had constantly a force of about 1,000 
men on hand, and with them built up a settlement of several hundred shanties 
on each side of the mountain. 

With reference to these men, it may be noted that the experience at Mus- 
conetcong paralleled that on most public works in the obstacles encountered 
by every contractor, namely, the swarm of liquor shanties, which, if not soon 
checked with a stern hand, will every month throw the work almost idle for a 
week following pay-day. Jersey law being proverbially infallible, might 
have been expected to be sufficient to stop peremptorily a large unlicensed sale 


| of liquor, but though her laws may ordinarily do for the home-rule of the sim- 
To revert to the west side again, it will be remembered that after getting the | 


ple and peace-loving aborigines, it was found necessary, on the introduction of 
a more active community, to pass some special provisions for their benefit : 
among these laws was one rendering the sale of liquor, in quantities under five 
gallons at a time, within three miles of either extremity of the Musconetcong 
tunnel, a crime punishable with a year’s imprisonment, or one hundred dollars 
tine, or both, for each offense. Under this law, several convictions being at 
‘once secured, the nuisance was effectually abated for the time that the men 
were most needed, though the peculiar circumstances do not warrant its being 
claimed as an attempt at temperance reform, as the ordinary railroader would 
require some radical organic change in his constitution and being, before he 
could be approached on so delicate a subject with any permanent effect. 

When we look back over the history of this work, and note the many ob- 
stacles encountered, and the steady train of difficulties in succession arising 
it seems hardly credible that so much work could have been compressed into 
the space of three years, comprising a record of tunnelling that, under the old 
regime of hand labor and black powder, might well, with the hard rock, heavy 
ground, and dead work encountered, have occupied much more than double 
the time ; and in studying this record, perhaps you will agree that a Pennsyl- 
vania corporation has in this instance put through a work that, it may be 
hoped, will neither go back on the builders nor on the future ever-moving 

tenants. 

In conclusion, we would beg the indulgence of our fellow-members of the 
Institute for the errors of omission and commission in the’above paper. They 
must remember that it has been hurriedly compiled during odd moments of 
the busy life of a tunnelist, while treading the divers ‘“ paths that are (literally) 
dark,” in which his feet are led. Some of the methods of mining have been 
characterized as new in America ; for this reason the enlarging by the English 
method has been illustrated as fully as the time permitted, and in this con- 
nection we desire to acknowledge the ready and very efficient assistance ren- 
dered by Mr. Wa. D. Hartsnorne in the preparation of the various illustra- 
tions and tables appended. The suppositious geological formation giyen 
when this paper was read at New Haven, has since then received the endorse- 
ment of Prof. Coox, State Geologist of New Jersey, and that of Prof. Swoacx 
his assistant, as to the question of the limestone underlying the syeni e in 


| 
| 
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consequence of a probable fold; and it may be well to state that Prof. Coox is_ TABLE VII. | = “TABLE IX. ee 


of the opinion that although Potsdam sandstone was not directly encountered, | West Heading No. 1. 
nevertheless that part of the decomposed layer of rock lying between the | 
limestone and syenite was originally sandstone, and this, if so, would complete | 
the parallelism of the formation with that of the Lehigh Valley above. 


Enlargement. East Heading Enlargement. 


26-425 
2 


26-+- 


(Average 12== 306.9. ) (Average area= <12==306.9. ) 


If this account of the history and methods of work adopted at Musconet- | prog, | lot.l) Aver. 
cong has been of any interest to fellow-members of the Institute, their co- Total p pr [Prog. |moa'ly T tay Prog. preg. '|mon’ly 
operation is requested in a supplementary paper, or treatise, on American tun- Date. PPPs in y’'th | Pet 7 Pros. Date. prog. ath per | prog. 
neling in general, for which the author of this paper has been endeavoring to | | Year. )per 
collect data. There has been no résumé of American work in this direction, 1874. 187 
and it would be very interesting, with the long range behind us of the many | Jan. —, began, | oo | | | Feb. 1, begun, 00 «00 | 
tunnels driven by hand labor through all kinds of material, joined to, and con- — - ie Ae§ war. 1, 64 64 
trasted with, the late decided success of machine work at Hoosac, Nesquehon- April * | pa a | May 15s atopped, mr 47 | | 
nig, Musconetcong, and elsewhere. And it would, also, be of interest to com-! May 1, 24 56 sane 4 (*) ried | we | 
pile and contrast the different methods of driving and enlarging in soft ground | eg 1 | 29° | 26 | July 1, 218 | 52 | 
in America with the methods in vogue abroad. European engineers have very | ee sig 377 4 Aug. 1, 287 | 69 | 
hitle knowledge of the heavy work done here, from the paucity of published Sept. | | | 353 
accounts on the subject. Only of late years, since the establishment of the | Oct. 1, 680; 110 Nov. 1. bed - 
various engineering societies, have such papers as those of Worrn, Dutton | — I, | B10 | 130 | | D-c 1, 632-93 
STEELE, CHESBOROUGH, CLEMENTS, and others, begun to show what has been; 1874. | 
going on in our under-ground railroad work. It might be well worth while to! gan. 5,’ | 10g | roar | | 730 76.8 
collate all available information on the subject, and any additional data that! * — 20, stopped, | 1143 | Mar. 1, 939 oa | 
engineers interested will choose to furnish will add to the value of our work. we 28, began, | me | | | April 1, 1025 | 86 | 
Then, by tabulating and giving a general outline of such records as may be yar)’ I, 1097 | 72 
attainable, we shall be able to see what American tunnelling, as contrasted april 5, 1552 | 196 | a . a | a 
with European, amounts to. = 1572 ' 20] 53t' 173.3 Auy. Ad 138 | 
: TARTLE Sept. 
TABLE I. | TABLE IL. | PABLE VIIL. 
| West Headings Nos. 2 and 3—Enlarge- Nov. 1, 1729 | 155 
| ’ . ments in Rock. Dec. 1, 1810 81 
Total | Progress | ‘otal 
al | Average Jan. 1, 71 96 
Pate. Pro- per | Total | Date Total prog.| Prog. per “20, stopped | 1980 
gress. week. | Date. pel age 
Aree per preg. month. from strike. | 
March 1, 387 3 1 19¢ 116 
— as, begun. | ~ | | a | | Apiil 1, E | 116 | 82 Mar. 7, | 2182 | 185 
Ang. | Nov 13, hegun,! | | april | | tcc Br 
Sept. 7, 20 | Dec. 1, 17 17 | 174-7 
14; | 5.0 | 1873. 
220 6.0 jean, 57 40 | 183.9 57 
Oct. 5, 234 | 7.0 | March1 183 69 | 1829 | | 
“42, 245 | April 278 95 | 701.7 ENLARGING AND ArcHiInG Sorr Grounp. 
* 195 255 10.0 May 1, 4t | 201.4] (262) 655 
“26, 262 7.0 7.8topd.) 333(%) 300.5 .CTION "EST FROM SHAF 
273 1.0 | Jan. a, 340 
March 1, 442 53 | 415-7 j a Bele ; 
April 1, 404 22 | 326 6 3 | las 
May 13, 500 36 | 363.9 
June 1, 583 B3 | 280.1 | | | aa REMARES. 
Aug. 1, B52 144 | 216.1 =| 
WEST HEADING, NO. 2. hept. 1, 986 | 134 | 178.3 
Oct. 3, 1130 144 | 183.9 
Nov. 1, 1254 124 124.5 | —|--—- --- 
Total | | Dec. 1, 1395 | | 193-6 1874, 1874. 1874. | 
2 per “ | 8 IM’ret Secti i i 
Prog 15. | 1472 77 Tyt.2 1132 | 98-4 I Feb, 23, 7 P M.'M'rch 20, 10 P.M, 181419 ection 1 was built with rr 
month. hour sbifts. q 
TABLE IV, 2 March 23 jApril 10, 12 P M April 23,3 P.M.;14 15%] '5-5|In See. 4 great detention in 4 
1872. getting parts of ribs to- z 
Nov. 13, begun oo SHAFT NO. I. 3 Apri: ra. 30, 1A M.:May 7, 6:15 4 
1873. ‘ May 14 4:t0.P.M.) 22, 12 P. 1134 Sec. 5 time lost in wait- 
Jan. 1, ale. | Toval Progress. per wees. 9. 22. 74.M-) 31, 2P M/]Q it g for material. 
Feb. 1, [sune 1.7P. M.June 8, o A.M! 7 |Sections 2 to 29, inclusine, 
March 1, | 33 3073, co 7\June 1, 7P.M.| 10, 9A-M| 19, 4P 7% 9 |{5-5| were built with 10 hour 
April 1, 92 32 24> 25.0 | 25.9 2s. 12 P.M.] 9 '4 shifts, 4 
‘ 7 10/\July 9, 7 PM sg, 3A. 7 835 14 
1874 | | 97-0 | 27.0 | 16. 7 P.M. an, gits P.M.| 6 15 
Jan 3s 129 * 20, 110.5 _ 138 12| 46 23 28, 11:15PM. © 14 
113) 23, SAM 31,104. 7 10 
TABLE V. | TABLE VIL. 14) 30 12P.M. Ang. 7, 12, 2P.M. 81, 14 
tor 7, 7P.M. “ 13. 7P.M.) “ 38,620PM. 5 75% 14 
Headings through soft ground. | 16} ** 33, ‘* 20, “ 5%) 7 13 
1c+12 17) 2, 74.M. 28, 7P.M.\Sep.2,4:20 P.M. 73,4 15 
Aver. area excav. —-— | EAST HEADING, 28, 4, 9. 4:55P.M. 5% 824 14 
R-+L10 2 r9iSer. 4. 9 AM. 12 7 6% 
_S’8 in the clear. 20} * 12. 9A.M “ 20,104.M-/ ** 25, 6 P.M. 7 5 
or 8 M-|Oct 3.12 M 7*2 714 16 
} Total jAverage | 22, 29, 1 P.M. Oct. 6, 7P,M-+| 11,6:20A.M. 715 
| Totat lrogress Date Tota) Prog. jAver. |progress|mouthly 23'Oct. 6, 7 P.M. 19,2:30P.Me 23, 2:45 A.M. 633 13 4 
Date pres per : Prog.' per !Area per jprogress 19. 2.30P.M. 23,5:30P.M. 28,8:45 P.M. 47a| 714 '2 
month, | month year. |peryr. | 25] 23,5:30PM. 31, 7 P.M. Nov. 5, 5:30P.M. 7 7% 16 
| | | - ——|— —-| — -—._ 26) 7 P.M. Nov.8,9:304.Me) * 12,8:40P 6%, 7% 12 
| 1872. 23| Nov. 9 BA.M. * 29, 576] 8 
Heading No. 3. | July 22, begua, | 28; ** mq. 8P.M. 18 21, 12215 6 {10 
Begun, 00 Oct. 1, | 103 240.9 a9] 38 7a 26,9:30P M,|Dec 1, 12:15 P.M. 844 15 
July 1, 1873, 2 | Nov. 1, 142 | 39 | 7. 7 A.M Dee. 15, 7P 19. 3:15 PM. 772] 6% 14 Sections 30 to 36, inclusive, 
Aug. 1, 102 go | Dec. 1, om s8 | 2338 | 1875+ 1875. 8 ! were built with rr hour 
Aug.r6, stopped,| 165 63 1873 31] 29, Jav. 7, 7P M|Jan.14, 7 P.M 9's 15 shi'ts. 
Dec. 1, 182 17 | Jom I, 235 55 | 220.0 255 48 1875- | | ; 
Jan. 1, 1874, 282 | 100 | Feb. 1, | 334 79 | 1928 32/Keb. 8. 7 P.M. Feb. 11, 74 M./Feb. 17, 7 P.M. 3 [15 q 
Jan. 3 285 3 | March 1, 408 74 «| 2025 33! 19,3:20PM. 27,9:40A.M.|March 4, 12 PM. 
April 1, 504 96 | 200.9 4/March 6, 7 4. M./March12,10a.M.; 16, 10P.M. 5%] 15 asons siruek, Maren 23, 
Heading No. 4. | May 1, | 107 227-4 “18, 7 A.M. 26,10:30P.M.|April 3,10 P M. 758| 842 15 12 M., avd began work 
Begun, rere) | June 1, 695 | 84 | 201.5 | April 15, 7 A. M.:Ap. 18, 12:30 P.M” 61, 15 | again March 30, at 7 A.M. 
July 1, 1873. 14 | July 1, 813 118 173-4 | 
‘Ang. 1, 9 | 95 | Aug. 1, 898 85 | 162.8 | 
sept. 1 175 66 Sept. 1, 988 | go | #789 
Oct. 2. 320 | 145 om rc 1067 79 77-7 SECTIONS RUNNING EAST FROM MOUTH. 
Oct. 7, | 355 35 |Nov. 1, 1137 | | 181-4 
| Dee, 1, 1219 82 | 176.6 1874. 1874. 1074. 
Heading No. s.| 1874. 1|Nov. 26, 7 M.|Dec. 7, 7 P, M.{Dec.17, 8:304.M |ro These Sections. 1 to 8, in- 
Begun, Jan. “3 1319 100 | 185.3 1064 88.7 | 1875. | elusive, were built with rr i 
Sept. 13, 1873 Feb. 1, | 1432) 113 | 2|Dec. 15.7 P. 20. Jan. 6, 7 | 9% bour shifts. 
Oct. 1, 82 82 Macch 1, 1555 | 123 | 4 1875+ 1875. | 
Heading No. 6. June 1, 1808 83* | 165.7 s|Feb. 11, 7 A.M.) 19,3 20PM.| 24,12 P.M.) 778] 
Begun, oo July | 1902 94* | 160.6 6| 27, 9:40 4.M.|March 6,9 4. M.!March 12,4. A.M.) 6 9 4 
Oct. x1, 1873, 32 ‘ug. 2016 | 114 | 208.4! | 7| W'reh 12, 10a.M.|April 3, 7 A. M.jApril7, 9:30 P.m | [Stopped to work at Fec. 35. 4 
Sept. 1, 2131 158.2 6] Wh 18, 12:30 P.M; 24,9:304.M.| 209,6:30A 57 Oralta 4 
Heading No. 7. Oct. 1 2239 , 10 1705 
Nov. 17,73, beg. Nov. | | SECTIONS RUNNING WEST FROM SLOPE 
«“ 920, finish’d, 23 Dec. 1, | | 1649 | (984) | (115.8) 
Beading No. 8. 1874 1874. | 
Sept. 7, '74 beg. May 13, 3:15P.M |May 21, 9 P. a Slope Sections ~- hour 
Oct. 1, 67 67 Omitted in average on arcou 2 June 6, 9:30 4.M.|June 14. 3 P. M. 10%4|15-5] ghitte, 
Mov. 1, 212 145 3 | 25, 7 3, 12 P.M 15-5) 
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STATISTICS OF COAL PRODUCTION. 


This is the only report published that gives full and accurate 
returns of the production of our Anthracite mines. 
Comparative Statement for the week ending May 22: 


| 1875, 


Week. ; Year.* | Week, | Year. 


1874, 


Wyemtng Region. | 
D. and H. Canal Co ......., 


71,646 |1,116.537| 61,418 54,123 
D. L, and W. RR. Co .....) 86,431 1,163,307) 65,868 
Penu. Coal 255198 | 452,403) 28,699 | 448,477 
CO 8,902 | 335,081] 21,608 392,043 


P. aud N. Y. RR. Co....... 33-711 1,964 28,486 


Lack. and B. RR........+. 59,546] 5,200] 87 718 

216,709 |3,307,108| 222,488 (3,367,782 


Lehigh Region, 
L. V. BR. Cu 149 377) 79,164 {1,159,386 
C. BR. of X.J..... 520051 32,326) 359,679 
D. H. and W. B. RK.......] 1,623 17,478 


| | 


9,024 | 172,460} 112,384 |1,525,576 


~ 
gow 
¢ no 


Schuylkill Region 


P. and BR. KR. Co....... 38,220 439,274) 136,298 |1,744,267 


Shamokin and Lykengz Val.) 27,542} 356,007} 24,654 | 266,762 
65,762 5.281 

Sul. and Erie RK. Cu. 59419 457 16,977 


“| 291,495 280,268 496279 16,915,364 


Lecrease, sees 


{| 204, 784 12. 


+ Year Lexinning January 1st. 

The above table does not tmecludethe amount of coal con- 
sumed and sold ut the mines, waich is about seven per cent. of 
the whole productiou 

Production of Bituminous Coal, 1875. 


Tous of 2000 Ib. Previous. | March.| ‘Total. 
Blossbargh 43,802) 25.9 4 69,79 
McIntyre Coal g 801 55946 15,807 
LBroad-Top Region. 23,247] 24,500 47> 747 
Cumberland Region............ 164,763; 123,839 288,602 
ast Broad Top... 39317 7198 
Suow Shoe........ 11,901 7.483 19,384 
Clearfield 106,776} 91,237 198,013 
Alleghany 29 747| 14,361 44,108 

Pittsbu gh Region. 

29,81 16, 6 
Gas Cual, Pern. RR.... 126,260 21,938 148,198 
bittsburgh Coal, Penn, RR..... 32,675] 25,913 64,593 
Saw Mill Run RR............ 287! 11,996 12,283 
Cleveland and Pittsburgh Rr 46,782] 26,797 73 579 
Pittsburgh, Cincinnati aud St. 

Louis Ri. cece 115,418] 68,92 8 
Erie and Pittsburgh RR. 17,870 
Pittsburgh, — Wayne and 

Chicago R 000 0,242] 21,13 1,38 
A. Y. & P. R.R.. 475 526 1 
Pittsburgh and Connellsville R& 50,254] 30,865 81,489 
Monongabela Nav. Co.......... 
Keeling & Co 17,491 +405 6,896 
Weitenyvell & Gormley. ...-... 
Fittsburgh Va. & C. R.K........ 6,4 +30 
Allegheny Valley R.R......... | 


St. Louis Revion. 
St. L. A. & T. H. R, R. and 


3,06, 
illinois and St. Louis..... 33.121 95,064 


Indiaua North and South RR... 264 

Evausville & Ciawferdsville RR 5.151 2,483 7,634 

Ub o & Mississippi RK......... 39,696] .. 39,696 
Sewanee R gion, 

Teun. Coal & K.R. Co.........-. 18,239 


Aandwha Region. 


18,239 
Chesapeake aud Ohio RR....... | 


13,982 13,982 


Warrior Region, Ala, 

South aud North Alabama RR.. 6,928 39792 10,720 
Vahuba Region, Ala, 

South aud North Aiabama RkK.. 


1,700 149 


25324] 15147 3-478 
Chicago B. & Q. R.R........... 77:295| 32,524 109,819 
14,874 7,g00! 22,774 
Union Pacific R. 35:597| 259772 61,369 
Keokuk & Des Moines R. R..... 
Denver & Rio Grande.......... 6,043 939 6,982 
Cairo & St. Louis..............) 3.100 wa 3,106 
| 1,334,601 678,559] 2,013,700 


The following lable does not give the entre production of our 
bituminous mines, but rt is by far the fullest report published. 
The Pioduction of Bituminous Coal tor the week 
ending Ma?’ 22, was as foliows: 
Tons of 2coo ib., except where otherwise designated. 
Week, Year, 


Tons, ‘Tons. 
Cumberland Reyion, Md. 


Barclay Region, Pa. 

Barclay tons Of 2240 3,502 104,403 
Broad Top Region, Pa. 

Huntingdon & Broad Top 7,112 80,902 

*East Broad 25197 16,202 
Clearfield, Reguon, Fa. 

*Tyrone and Clearfield 8,825 281,516 
Allegheny Region, Pa, 

*Pennsylvania 73974 88,048 


Pittsburgh Region, L'a. 


*Penn and Westmoreland yas coal, Pa.RR 4,375 161 603 
*Penusyvivania R. g 863 120,720 
Kanawha Region, W. Fa, 
tc thenapeake Ont Ohio 4,030 55,757 


* To May 7. + To May 3. 


The P. oduction of Coke for the week ending May 14. 
Tons of 2000 Ib. 


W. ek. Year. 
Tons, Tons. 
Iyroue and Clearfield... 261 
Alleghany Reyiou...... .. 53 


184,556 
Gas Coal, Penn. K.K eevee 253 
Pittsburgh Coal, benu. K.R.. 339717 


The receipts at Buffalo, via. L. S$. & M.S. R.R. fur the week 
were 4,862 tous, 


The exports of coal from Bulimore for the week were 2500 
tons, and for the year, 21,086, as compared with 48,804 tons to 
the corresponding in 1874. 


The decrease of shipments ef Cumberland coal ovr tbe 
Cumberland B anch, a d Cumberland and Peuns sylvania Rail- 
roads, amounts to 60,786 ions. 


Belvidere Delaware RR. report : 


week.} year | year 
1875. | 1874. 
The receipts of coal at Coal Port (Trenton): 206} 85.453 
south Amboy..... 1,139) 19, 702) 2751994 
shipments at Coal : 196] 83,605 
South Ambuy........ 85| 97-398!226,065 
Receipts at Greenwich, 

Bituminous. Gas Coals. 


The receipts at Port Richmond tor the week were 7,000 tons, 
shipments 3,7.0 .ons, and balance on haud 4,000 tons. 


Shipments from Pictou, N.S 


tous, 
week. year. 
6397 10,133 


Shipments from the Block House, Cow Bay.C. B., to the follow- 
ing destinations : 


week. | year. 
1022 2226 

COAL TRADE REVIEW. 


Datirs. 
Anthracite trec. Biluminous, per ton of 28 bushels, 80 lb. 
to the bushel, 7sc., gold. 


All slack, or culm, such as will pasa tbrongh a halt-inch 
xereev, per ton of 28 bushels, 80 lb. per bushel, 4oc., gold. 


Not otherwise provided for, per ton, 40c, gold. 

New York, Friday Evening, May 28, 1875. 
Anthracite. 

The market for this article is assuming some quiet- 
ne-s, and prices among speculators are decidedly weak. 
We hear of a number of sales of egy coal at less than 
list price for this month, while stove can be bought at 
the list price for June. The greatest inquiry is for good 
lump coal. The production is stcadily on the increase ; 
having reached 291,495 tons last week, which, however, 
is a decrease of about 200,000 tons, as compared with 
the corresponding week of last year. The total decrease 
since January 1st, as compared with the corre ponding 
period of, 1874, is 2,635,096 tons. Although the market 
is quiet with only this small production, it is owing to 
the fact that many consumers and dealers are only sup- 
plying their immediate wants, which at this season of 
the yesr are light, and are waiting for the resumption 
of work at mines, which produce coals suitable for their 
particular wants A general resumption of work will re- 
sult in active business, for a short time, with the com- 
panies now idle, and a decline in the demand from the 
companies now sorking 

The Anthracite Miners’ Strike.--Some additional 
collieries have resumed work during the week, but no 
definite arrangement has been made for a general re- 
sumption. It is, however, believed that work will be 
generally resumed at an early day—the ist of June 
being considered as the probable time. There has been 
considerable quietness among the strikers during the 
weck, the only outrage being an attempt to prevent the 
workmen at the Wanamie mines of the Lehigh and 
Wilkes-Barre Coal Co. continuing their work. 

Bituminous. 

There is a very fair business doing in a small way. 
Everything is working smoothly in the Cumberland re- 
gion, with most of the companies well supplied with 
orders. The attempt to furm a Combination in this in- 
terest ig constantly gaining encouragement. The out- 
put of Cumberland coal is steadily increasing, and the 


decrease in the production since January 1st, as com- 
pared with the corresponding period of last year, is 
beivg rapidly made up. The exports of coal from Balti- 
more to foreign ports (including the Pacific coast), 
since January ist, have only been 21,086 tons, as com- 
pared with 48 804 tons last year. We call attention to 
the cird, to be found among our advertisements, of 
Messrs Borpa and agents for W. 8. Toomas, 
Webster Coal. They ask for bids, until July 1st, for 
50,000 tons of best Clearfield coal, between July 1 and 
Dee. 31. 

End of the Tuscarawas Valley (Ohio) Strike.— 
Our Cleveland corresp ndent informs us that the miners 
in the Tuscarawas Valley have resumed work. The 
miners asked 80c. per ton, while they were only offered 
71e Hocking Val’ey coal has advanced 25¢. in price, 
in consequeac3; of which the operatois—teeling their 
ability to do so—conceded the demand of the miners. 
The miners in the Mahoney Valley still hold out, buta 
compromise is looked for daily. 

Foreig : and Gas ¢ vals.— There have been no fur- 
ther transactions in gas coals. tome men have resumed 
work in the Peun and Westmoreland districts. The bal- 
ance of the Wishaw (Scotch) steam coal, ex—Jnspector, 
amounting to about 600 tons, is reported to have been 
sold at '4 25. It would be thought that foreign shippers 
would not send any coal upon this market without first 
receiving ordert for it. Every cargo that has come on 
this market for the last year and a half, has had to sns- 
tain a loss. 

Freights.—The market at this port is very depressed , 
we learn of numerous charters to Bost: n as low as $1 10, 
and a charter to Portland at $1 co. The following rates 
are being obtaired at Baltimore : To Boston, $1 65; to 
New York, $1 30; to Sound ports, $1 40; from George- 
town to Bstor, $1 70; to New York, $1 36; to Sound 
ports, #1 so Messrs. Perkins & Jos, under date of the 
20th inst, say: “he freight market still shows the 
same depressed ieeling alluded to in our last circular, 
and we have nothing to add by way of encouragement. 

“ From the British Provinces.—Since our last issue 
navigation has fairly opened at all the provincial coal 
ports, and we are now in the market for tonnage to load 
at once. The New York orders are solely in our hands, 
the quantity required, however, being much less than 
in former years. We have chartered the Fritish bark 
Whitehall, 600 tons capacity, Cow Bay to New York, at 
$2; British bark Belgium, 1,000 tons capacity, Sydoey 
to New York, at $1 75; at these rates we can place some 
more vessels. For Montreal.—We note some freight en- 
gagements for sailing vessels, among which were the 
bark Velox, from Sydney, at $2 25, and bark Normanton, 
from Gace Bay, at $2 50; these rates may be con- 
s dered as the market qu .tations ; from Pictou we learn 
ofno charters for Montreal. For Portland —We note 
the charter of two vessels at $2 from Pictou. For Bos- 
ton —We can use several vessels, medium size, at $2 25, 
to load at Port Calelinia. For Brazil._We require 
vesse!s of about 500 tons capacity, to load at Sydney, 
C.B, for Para, freight, $5 50 gold. 

Whelesule Prices of Anthracite Coal f.0.b., at the 

Tide Water Shipping Ports per ton of 2240 1b. 

The following prices c¢ mprise only those of the Lackawan- 
na, Scranton and Pittston Companies. for the mouth of June. 
Rates of all the other companies are in abeyance, pending the 
settlement of the strike. 


| 

a a = > a 

| 14 

Wyoming Coals. 

tLackawanua aud Scranton at : 


EJizabetbport & Hobuken....../4 90/5 00/5 10/5 25'5 70 14 70 
Pittston at Newburgh... 44 9515 05/5 55 |4 60 


Pittston coal is delivered to carts in New York or Brooklyn 
at 65 cents per ton in addition to the above rates. 

Per ton. 

Freight from Hoboken and Weehawken to New Yerk...... gov. 

“ « E1sizabethport & Port Johnston to New York. 45c. 

“ ‘* South Amboy to New York.............---. 

Freight ou Lackawanna coal t1om Roudout to New York. by 
boats or barges of the D. & H. Canal Co., soc. per ton. 


Wholesale Prices of Bituminous Coal, 


Domestic Gas Couls. 
Atthe Alongside in 


Per ton of 2240 Ib. Shipping Ports. New York. 
Nestmoreland and Penn, at Greenwich, 
$5 20 $6 
“e at S. Amboy .. 6 co 6 se 
Red Bunk Cannel at 8 oo 8 so 
“ Orrel. 6 co 6 so 
Youghioghepy, Waveriy u., at Baltimore 5 00 6 so 
Despard, West Va., 475 6 50 
Murphy Run, W. Va, at 475 6 30 
Fairmount,W. Va = * 475 6 50 
Newburgh Orrel, Md. 475 6 50 
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W. Va., at Richmond. 


9 50 II 00 
“ Splint, wd oo 5 co 6 50 
Peytona Cannel, 9 50 Ir 50 
Straitsville, “ AtSandusky,O 3 65 60 
For.ign Gas Coals, 
Sterling. Am. cur’cy. 
Newcastle, at Newcastle-on-Tyne "paiement 6 50@ 7 00 
Liverpoo! House Orrel, at Liverpcol . 26/ 13 00 
Ince Hall Cannel cove po 18 oc@20 00 
Gas Cannel cove 30/ 12 00 
Scotch Gas Cannel, at Glasgow, nominal, a as5/ 7 50 
oid, 
Block House, at Cow Bay, N.S.......... 2 00 5 50 
Caledonia, at Port Caledonia............ 175 5 25 
Glace Bay, at Glace Bay ... 1 80 5 50 
Lingan, at Lingan Bay....... 75 oeee 
Sydney, International and “Reserve 
2 00 5 50 
Pictou, Albion and Vale mines, at Pictou 225 575 
Steam and House Coals, 
Broad Top, atthe mine, $1,25; at Amboy, 75@s 00 25@5 50 
Cumberland, at Georgetown and Alex- 
andria, V8... COME 25 
Cumberland at Baltimore............-4 15@4 50 75@6 25 
Clearfield, “ Derby,” Kittanning,”’ 
“Sterling,” and “ Eureka,” at the 
mines, $1.25; at Greenwich, Phil.... 4 60 5 65 
Janes River, carbonite, at Richmond — pase 
bitummous, nom. cone 
Retail Prices in New York. 
Anthracite, 

Per 2000 Ib. Grate and Egg. Stove. Chestnut 
"Pittston coal, in yard ..........-..+ $6 20 $6 40 $5 60 
*Lackawanna Coal, del’d ...... 7 co 6 25 
Wilkes-Barre, delivered. . 675 6 00 


Lehigh & Locust Mountain, det’ " 
Schuylkill Red Ash del’d...........  .... 

The cost of delivering Pittston coal ranges from 40 cents to 
$: per ton, according to distance frum the vard, 

* Lackawanna erate is quoted 2sc. per ton Jess than egg. 


Bituminous. 
Liverpool House Orrel, delivered, per ton of 2000 1b....+.$23 00 
Liverpool House Cannel 25 00 
American Sterling se 


13 50 
American Orrel “ 00@16 
Red Bank Cannel = 
Cumberland ” 9 00 
Acadia, Pictou, N. 8. 54.00 
Baitimore, Md. May 25, 1%75. 
Reported by our Special Correspondent 
WHOLESALE PRICES PER 2240 |b, 
ANTHRACITE. 
By cargoes. In cars. 
Wilkes-Barre, ** Lee,” or ** Diamon:-l,"* 
cece 5 7° 
6 05 
Pitiston and Plymouth, 
cave 5 70 
cone 6 os 
5 50 
cose 5 7¢ 
6 05 
‘Shamokin, (red or white ach). . © 25 
cose 6 05 
cece 6 25 
iykens Valley, red ash, eze 6 55 


From wharf or yard, wholesale, 50@75c. additional. 
By retail, all kinds and sizes, per 2,240 lb, $7 25@8 2s. 
BITUMINOUS. 
George’s Creek and Cumberlaud f. v. b. at Locust 
West Va. Gas Coal f. 0. b. at Locust Point..........5 50 ... 


Boston. May 22, 1875. 
Reported by our specis] corresponcent. 
CARGO PRICES TO TRADE. 


Liugan coal..... ......% 5 75 | Westmoreland, and Penn. 7 25 
Caledonia. Waverly Co.Youghiogh’y 7 25 
615) Cannelton Cannel ..... 11 75 
Biock House............ 5 60} Cumberland..... 6 25@ 6 50 
Red Bank Cannel ...... 10 00 | Anthracite,...... .6 7 25 
Glace 00 Retail..7 50@ 8 00 
Sydney .. 


The Commercial Bulletin says: ‘‘Coalis firma but very dull. 
The receipts have been more liberal, mainly of Scranton coal 
from New York. Cumberlend is also arriving quite steadily, 
moetly on previous contracts. Gas coa!s are quiet. Total re- 
ceipts for the week, 17,358 tons domestic and 208 tons foreign. 
The strike in the Clearfield region fur an advance has practi- 
cally ended, but the main situation is unchanged. 

** As indicating the changes in the channels for distribution 
of coul it is worth noting that the Farmingham ard Lowell 
Railroad is delivering to the Boston and Maine road in Lowel! 
about 40 car-lcads of coal daily, to be delivered to the Pacific 
Mills at Lawrence. The quantity purchased by that corpora- 
tionis said to be the largest ever bought at one time by any 
company in that vicinity, and is delivered by vessels on the 
railroad wharves in Somerset, near Taunton.” 

Buffalo, N. Y¥. May 25. 1873. 


Reported by our Specia! Correspondent. 
Per tou of 2000 Ib. 


Slack. |Slack.| Nut. |Lump 
Connelsville coke. 5 80 
Sterling cannel. . 6 co 
Red Bank | | 575 
Youghiogheny coal for gas......... H i | 475 
Briar Hill 3 25 4 85 
Monterey * 3 25 | 3 60] 375 
~Oatfish 325 | 3 60 | 375 
Gtomebor 2 75 375 


Briar Hill coal, aud Stirling and Red Bank cannels retail at 


-$7 50; all other coals $x per ton above wholesale prices. 


Anthracite f. o. b. vessel. 


6 70 | 7 15 


© 70] 6 65 
Retail prices delivered and screened, ¢: per ton additiona 


May 24, 1875. 


Chicago, 
Specially reported by Messis. Reno & Litrie, Coal Mer- 
chants 
No changes in prices of coal. 
of coal ty both Lake and rail lizht. 
Cincinnati, 
Reported by our Special Correspondent. 


Very little doing. Receipts 


May 2s, 1875. 


Coal ia firm, with a good demand for Yuuzhiogheny at oc., 
Kanawha at 8c., Ashland at7c., and Ohio River coal 6c. per 
bushel afloat. The retail prices are ; Ohio River, roc. ; Hock- 
ing, Muskingum and Kanawha, rec. ; Youghiogheny, 12@13¢.; 
Obio and Indiana cannel, 20c., and Kanawh1 cannel, 20@22e., 
delivered to consumer:. Anthracite ‘s sel ing at $9 50@ $10 50 


per ton. 
Per ton of 2000 lb. 

Bush. Ton. 
Youghiogheny, or Pit'sburgh, afloat. @gc_ — 

The following are retail prices de! ivered: 

Yougiogheny. $3 35 
Pomeroy... 2 80 
Cannel....... . 5 60 
Kanawha Semi Caunel. 3 35 


Cleveland, O. May 24, 1875. 
Reported by our Special Correspondent. 

‘rhe winers in the Tuscarawas Valley have resumed work, 
which result was brought about at a meeting of the Coal 
Operators’ Association, held in this city last Thursday. At that 
meeting the demaud of the miners for an advance of nine 
cents prr ton ; seventy-one cents offered; eighty cents asked; 
was allowed. ‘Lhe cause of the concessiou was an advance of 
twenty-five cents per ton on the price of Hocking Va'ley Coal 
here. This enables the Tuscarawas operators to advance their 
price and thus concede to the demand of the miners without 
prejudice to their interest. Mivers in the Mahoning Valley 
still hold out stubbornly. A compromi-e is }ooked for at an 
early day, however, betwecn operators aud miners as inquiry 
for Briar Hil] Coal is daily increasing. Lake frieghts are scarce 
and low, vessels freely offering to carry coal at 65 cents per ton 
free to Milwaukee, Chicago, &c. Prices remain unchanged. 

Wetroit, Mich. May 24, 1875. 

Specially reported by Messrs, Rostnson & Krys, dealers in al) 
kinds of coal. 

There is 10 change in the state of trade, or in prices, since 
our last report. We note the arrival of a small lot of Lehigh 
jump last week; it is about all there is in this market at pre- 
sent. 

Erie, Pa. May 2s, 187s. 
Reported by oar Special Correspondent. 
Wholesale, per ton of 2,000 Ib. 
Bituminous f.o.b. 
Briar Hilllump ........$4 00 | Beaver lump... ........$4 0c 


Indianapolis, Ind. May 2s, 1875. 


Specially reported by Messrs. H. MoCoy & Ov. 
Per tou of 2000 Ib. 
BITUMINOUS. 
Wholesale on board cars in city. 
Block coal .......$2 so@$2 75| Indiana canuel..... 
nee 2 40@ 2 50] Hocking Valley. 
Block Nut. per car....18 | Youghiogheny....... . 
Highland oo, Blossburg (smithing).... pes 
Block slack, per car load. .... | Piedmont = 775 
Peytona, canuel perton.. 8 75 j Gas coke, .... per bushel. 8c 
ANTHRACITE (Lackawanna), 
Grate. $8 70, Chestnut ......... 


- 675 
: 35 


Retail, per bushel of 70 tb 


Highland Nut, don’. use.. 9 Youghiogheny...... errr | 
Slack, steam, Piedmont. 000000030 
Block & Highi’d Mt. steam-- 
ANTHRACITE. 

per ton. per ton. 


Louisville, Ky. May 25, 1875. 


Speciaily reported by Messrs. Byane & 
bittsburgh, por load of 1900 1b...........$3 00 
Buckeye Caunol........ 
reytoua Cannel, 
Nut and Slack.. 
Kentucky hump, per 


City-made Coke, per bushel...... 


Pittsburgh, wholesale, per bush. ....... .... 
Kentucky on cars at wholesale, per bush. .... 
Anthracite, per ton..........-...$10 t0 $10 50 
Milwaukee, Wis. May 24, 1875. 
Specially reported by Messrs, R. P. ELMORE & Co. 
tetail prices per tou Of 2000 Ib. 
Lehigh Lump..........$10 00 | Briar Hill, select........ $8 so 
Lehigh Prepared....... 10 50] Blogsburg..... 8 00 
Lackawanna.........+. 9 50| Pittabucgt 7 50 
New Urleans, La. May 22, 1875. 
Market looking up. We quote: 


“ to manufacturers, per bbl ....... ..60¢. 


“ shipments per hhd....... 
Anthracite, retail, per ton bs 50 
se wholesale por tom cece 
Spadra (Arkans1s) coal, retail, per 
Mt. Carbon, wholesale, per 
Scotch Cannel, per OO 


Pittsburgh, Pu. May 25, 1875. 
The miners of the Westmoreland Coal Co. are resuming 


work as fast as the company wish, on the terms offered by the 


company. Some of the mine owners in the Pan Handle R.R., 
have been notified by their miners of an advance of hualfa 
cent per bushel in mining, but there is no prospect of the 
operators paying the advance. But little work is being done 
at the river mines, the stage of water being low, 
main unchanged. 


Pric. 8 re- 


Per ton of 2000 Ib. and Bushel of 76 Ib. 
per ton. per ton 
Youghiogheny coal ......$2 oo Pittsburgh retail 


coke.2 co@2 25 per 
Connellsville coal........ 2 10] Auth’cite on cars Lehigh $7 75 

coke..g2 25@z2 50 Wilbes- 
Pittsburgh coal.......... 1 85 


6 95 
‘I'weuty-tive to fifty cents per ton additioval for delivery. ” 


San Francisco 
From tne Commercial Herald, May 13, 1575. 

We are again in receipt of free supplies from British Culum- 
bia. The barque Fresno brought 2,000 tons Wellington from 
Ceparture Bay. The Haddon Hali trom Newcastle, N. 8. W., 
brought 2,115 tons. Anthracite is scarce and high, particularly 
Lehigh, which is much wanted, and is selling from the yard as 
high as $25 per ton. Cargoes of Scotch and English steam, to 
arr.ve, are offered at $9@$10. according to quality and de- 
scription. As before stated, Australian cargoes to arrive have 
been placed at ¢9@gg 25, for future delivery. These low 
prices are the resuit of increased local supplies from the Black 
Oiamoud and other Mt. Diablo mines, and the promised in- 
crease from other lacific Coast mines. We quote these at 
$6 25@t8 25 ; Coos Bay at Wellington, $10 s50@¢11; Bell- 
iugham Bay, $8 50. We note the arrival of the Amethyst with 
500 tons Bellivgham Bay; Windward with 1,300 tons Seattle. 

Imports frum January rst to May rst, 1875 : 

Anthracite, tons.. English, tons............21,409 
Australian, tong........30,119 Vancouver Is land, tons..21,441 
Coos Bay, tons..........11,812 | Rocky Mountain, tons.. 22 


Cumberland, tons...... 3,550 | Seattle. tous............13,194 
Mt. Diablo, toms (3 mos) 54,612 | Bellingham By, tons.... 3 740 


Toledo, Ohio. May 25. 
Specially reported by Messra, Gostinz & BARBOUR. 
The following are the quotations ou Anthracite and Bitumi- 
nous coals at Toledo : 


Per too of 2000 lb, on cars. 


Hocking Valley..........$3 40) 4 20 
Straitsville... Youghiogheny... 5 00 
Shawnee.... coos 7 
2 QO] Cumberiand............. 7 50 
Briar 5 50} Counellisville coke....... 7 00 
Authracite. 

Grate, screened..........$7 75 | Stove, screened, peace 25 
Egg 7 Chestnut “ -775 
Lehigh Lump............ 9 
40 cents to gr per ton <Gditional for delivery at retail. 


THE BRITISH COAL. AND IRON TRADES. 


May 8, 187s. 

North of England.—With the exception of an advance in the 
price of smal! coals aud a better demand for them, there is no 
chanye observable in the coal trade. Coke is quoted at 16/@ 
17/ at the oven: ; sma'l coal 4/6d.@6/ at the pits; and un- 
screeted coal 6/ 6d.@7/6d. The pig iron trade is rather quiet, 
yet from th: returns of the Cleveland Ironmaste)s’ Associa- 
tion, it is apparent that consid: rab!e business has becn doing. 
We take the following from the Associaticns’ returns : Of 157 
furnaces built, 128 were in, and 29 out of blast. There are 1 
furnaces bui'ding. The make during April wa3 186,506 tons, 
or an increase of 11,783 tons. The makers’ stocks on the 30th 
ult., were 79,021 tons—a decrease of 17,348 tons ae ccmpared 
with March jist. ‘lhe fiuished-iron trade is fairly active, and 
some of the rail mills, with well filled order books, are slightly 
stiffer in their prices. The following are the quotations of 
iron : No. 1, pig 62/ 6d ; No. 3, 56/ 6d.; No. 4 forge, ss5/ 6d @ 
56/; rails £7@£7 s5/:; and plates £8 15/@£g. It is said that 
the iron-stone miuers will ask for an advance of wages, as 


they are dissatisfied with the award of Mr. KetT Le. 


Barrow-in-Furness,—A good demand continues for Bessemer 
steel, which is giving move firmness to Bessemer qualities of 
pig irou, but for other qualities of iron the demand is some- 
what limited. Iron ore is not selling very freely but prices 
are firm. ‘lhe following are the quotations of pig iron : No. 1 
Pessemers pig, 8</; No.2, 82/ 6d.; No. 3, 8:/; No. 3 hematite, 
82/ 6d.; No. 4 forge, 80/; white and mottled, 75/. 

Yorkshire and Derbys'.ire.—There is a very fair bu-iners doing 
in coal. The demand for house coals has been wel) main- 
tained for this season of the year, and considerable business 
has been done with London. ‘here is, however, a falling off 
now acd muny partsof the line of the Great Northern Railway 
Company are blocked up with loaded cars. Silkstones can be 
bought at the pits, at 12/@13/ 6d. Steam coal is a little more 
active. A few vessels have arrived at Hull, from the North 
of Europe, to take cargocs. Upon the whcle tbe iron trade of 
this district is quiet, although some sections are active. 

Manchester.—Good clawp coal, burgie, and slack, suitable 
for brick burners, are in good request, but other descriptions 
are quiet. There is corside:able underselling, but there bay 
been no general reduction—the leadirg firms fully maintain- 
ins Jast month’s jist rates. There have been some large 
oiders for gas coais Looked, but a great many consumers are 
anticipating lower prices, and are withholding their orders. 
The coke trade is rather quiet. Lancashire steam coal de- 


402 

| 

| 
| 
| 
| | | 
| 
| 
| | 
| 


Wan 
i 


\ ‘ Sh 


Scale, 10 feet to 1 inch. 


Scale, 10 feet to 1 inch. 


Fig. 12. 


RE 
ANY 


\ 


\ 


ENS 


N 


ENGI 


\ 


Scale, 10 feet to 1 inch. 


FERING AND MINING 


Y 


4 
Tig us. 14. 
ry MQ °° 7 
q YA S S SS WAS AK OOO —= = 
Ill SVS <2 S RAMS SA or 
WY WS WS WS FEE KS SY WARS AW 
q 
| Scale, 1 feet to 1 inch. j 
q 
q 
i 
j 
! 
I ug . 8. 2 
q 2 \4 \ 
a ' \ 
3 of oC Ce fe 20 \s 
7 
° °c A Cs ° Zo \ 
| \ 
q \ 
q \ 
\ x 
q 
Fig. 15. J 
| 
N S WALA 7 \ \\ - SS === 4 
7 Scale, 10 feet to 1 inch. Scale, 10 feet to 1 inch. 


Scale, 5 feet to 1 inch. 


Scale, 10 feet to 1 inch. 


“THE DEVIL” 


if 


Scale, 5 feet to 1 inch. 


Up = 
= 


Fig. 10. 


Scale, 20 feet to 1 inch. 


E = 


Scale, 10 feet to 1 inch. 


* 


(SUPPLEMENT II, MAY 29th, 1878.) 


| 


i 


Fig. 17. i 
Fig. 16. 
N N WN SW GG SG \ REC i 
5 
LA 
3 
| 
“ 
1 inch. 


: thee 
4 
} 
oOo 


1 
| 


- taken® Sash during the week under review. We quote 
at $ 33 


May 29, 1875:] 


THE ENGINEERING AND MINING JOURNAL 


livered alongside at Liverpool, is quoted 12/@13/ per ton. The 
business doing iniron is of the most limited nature. Lan- 
cashire brands of foundry iron are quoted at 72/6d., and 
forge at 67/6d. ‘There ig a great scarcity of orders with the 
finished-iron makers and prices are inclined to weakness, 
Ordinary bar iron ean be readily bought at £8 12/ 6d. 

Monmouthshire and South Wales.—The back-boue of the strike 
is broken, and miners are resuming work in the different 
localities. Although the number who have so far resumed 
is not large, yet, as it is being constantly augmented, there can 
be nv doubt that the end is near. The quantity of coal being 
raised is more than sufficieut to supply thedemand, There is 
but 1 ttle inquiry for iron, and in case of an early ending of 
the strike, it is quite probable that only partial employmect 
will be given for several months. 

Scotland.—On Tuesday, warrants were 69/ cash, and 67/ 
one month fixed, and there was no subsequent improve- 
mentin prices. ‘he quantity of pig iron in Connal’s stores 
is about 30,700 tons. One or two slight changes have occurred 
in the prices of the principal makers’ brands, which are as 
follows: G. m. b. at Glasgow, No. 1, 70/; No. » 68/; Gart- 
sherrie, 76/ and 71/ 6d.; Coltness, 78/ 6d. and 71/ 6d.; Sum- 
merlee, 76/ and 69/; Langloan, 76/ and 79/; Carnbroe, 72/ and 
69/; Monkland, 70/ and 68/; Clyde 71/ and 68/ 6d.; Govan, 
7o/and 69/; Calder, 75/ and 70; Glengarnock, 75/ and 70/; 
Eglinton, 69/ 6d. and 67/6d.; Dalmellington, 68/ 6d. and 66/ 
6d.; Carron, 75/; Shotts, 76/ and 71/; Kinneil, 7o/ and ¢7/ 6d. 
The shipments of p‘g iron from Scotch ports during the week 
ending the rst inst., amounted to 11,524 tons, showing an in- 
crease of 522 tons as compared with those of the correspond- 
ing week of 1874. Since Christmas, these exports show a total 
increase Of 26,373 tous, as contrasted with those of the same 
period last year. The coal trade has been in a very depressed 
state during the past week, on account of a great diminution 
in the shipments. The revuction in the micers’ wages is 
every day becoming more general. The sale masters, and 
smaller colliery owners in the Motherwe!l district, have 
followed the example of the ironmasters. and reduced the 
wages of the miners by 1/perday. Trade is ina very dull 
state in this locality, and a number of pits have been altogether 
closed from want of orders. 


{RON MARKET REVIEW. 


New York, 
Friday Evening, May 21, 1875. 

American Pig.—\he demand for this article shows 
no improvement. The tendency cf prices i: downward, 
although several of the Lehigh companies are nominally 
maintwining quotations on the basis of $27@$28 for No. 
1 foundry. We are informed of offers to sell good No. 1 
iron at $26, without resulting in business, Under fears 
of a scarcity of coal, and with some of the companies 
fairly supplied with orders, prices were firmly main- 
tained for a long time on the basis of $28 for No. 1. An 
abundant supply of coal is now guaranteed, and the 
order-books not being so well supplied, we are unable to 
see where a demand is to come from to give strength to 
the market, Under simliar circumstances, which are 
this year m:gnified, we noticed prices gradually declin- 
ing during last year until about Dec. 1st, when the best 
Lehigh brands were sold at $25 ; and under the existing 
developments we can see nothing to prevent this, or even 
a lower figure being reached this year. Tbe indications 
now are, that Scotch pig will soon upset our higher quo- 
tations. The business done during the week under re- 
view is hardly worthy.of notice. We quote No. 1 foundry 
at $26@$28 ; No. 2, $24@$26 ; forge, $22@$25. 

Scotch Pig.—The market for this article is even more 
demoralized than at any time of Jate. Prices in Glas- 
gow have not materially changed since our last report. 
Ab: ut 300 tons «f Gartsherrie, after being offered at a 
very low figure, have been put in store, and are now held 
at $32. There have been sales of 300 tons of Coltness, 
and 150 tons Gartsherrie on private terms. The figures, 
however, are s:id to be very low. The business doing 
is between importers and dealers. The consumptive de- 
mand continues very light, and stocks are on the in- 
crease. The imports so far this month amount to about 
2,500 tons, and cons derable is reported as being on the 
way here. It is almost impossible to give quotations, as 
they are ruled by the necessities uf both buyers and 
sellers. We give the following as quite nominal: Eglin- 
ton, $30; Coltness, $31@$32. 

Rails,—There are negotiations going on for the pur- 
chase of some rails, but we are not informed of any 
business having been done during the past week. We 
continue to quote at $48@$50 for iron rails, at the mills, 
and $70@$75 for steel. The Vulcan Iron Works are to 


erect a large steel works at St. Louis, after plans by A. 
L Howey Esq., of Brooklyn. 

Old Rails.—There is some inquiry, but we learn of 
no business. We quote at $26@$28. 

Scrap.—We are unable to learn of any sales having 


Boston. May 22, 1875. 

Pig is dull, and presents no change, unless it be that our 
quotations are eomewhat nominal and represent just what 
holders ask, but not what buyers would pay. There has not 
been the slightest ripple of inquiry. The drop in old iron at- 
tracts more attention, scrap averaging $1 30 and light from 70 
to7sc. The stock of pig is quite large, and embraces every 
popular and many unknown brands. We quote on wharves 
No. 1, $29@31 ; No. 2, $22@g27, and gray forge $22@$24. 
Foreign pig is nominally out of the market, quoting $36 for 
Eglinton, ¢2 above New York. 

Bar is moving in a very quiet way, with much less freedom 
than at any time fora month past. The market holds quite 
firmly at $60, with the assortment of special sizes rather sbort. 
Common iron is apparently lifeless, and quoted from $54 togs56 
according to s‘zes. 

Steel has had a fair trade from the largest tool-makers, but 
the general demand has slackened up this week. We quote 
American tool 15@15%c.; American Machinery 944@roc.; do. 
tires Sweet's Excelsior Tire, 644c. ; English,Tool, 
16@17¢. 

Copper still sells quite freely, and as the month draws 
towards its close prices showa higher range. Spot lots are 
now quoting 23%c., with June deliveries a trifle buoyant at 
23}4c. The tone to copper is held wholly by speculation. The 
amount of business into actual consumption is quite smal. 
We quote 23@2314 for spot, the latter price for May. New 
Sheathing 30c.; Bolts and Braziers 31c.; Yellow Metal Bolts 
28(Dagc. 

Lead is firm atthe late advances but not specially active; 
A small amount of stock is going to the manufacturers, the 
bulk of transactions for the week being speculative. We quote 
Domestic 6c. ; Foreign 63{c.; Antimony is without request 
and quoted at 12c. gold per pound ; Sheet and Pipe 9},c. c’y. 
Tin-Lined Pipe 1634c.; Bar lead 9}4c.,less usual trade or 10 
per cent discount. 

Spelter is strorg and dull. The combination still yuote 
$7 50 currency 30 days, or $7 15 currency prompt cash. 
Sicilian is quiet, quoting nominally $7 3» gold. 

Tin is listless and easicr owing to unfavorable advices 
from London. Ourquotations are nominal. Plates ure quiet. 
We quote Straites 2cc.; Banca 24}4c.; Refined English 19Xc. 
gold. Plates are active ; we quote Charcoal I. C., $9 s50o@$10; 


Coke $7 75@$8; and Terne, at $8 so@¢11 gold.—Commercial 
Herald. 
Cincinnati. May 25, 1875. 


Specially reported by Messrs. TraBER & AUBERY, comminsion 
merchants for the sale of pig iron, blooms, ore, etc. 


The market for pig iron is dull. Prices remain unchanged. 
We quote : 


CHARCOAL. 
HangingRock, No. ts Foundry. 
No. 


co—4 mos 
“ee 


oe + 27 00@28 mos 
« Mil . 26 00@ ....—4 M08 
Tennesse No 27 00@28 co—4 mog 
Tennessee. 26 00@27 Co—4 MOS 


No. 1, Foundry.... @ M108 


STONE COAL. 

Ohio No. 1, Foundry..........seeceseeeess 27 00@28 co—4 M08 
No. 2, se 20 00@27 CO—4 1108 

OhiO Mill. 25 0O@26 co—4 MOB 

Missouri, No. 1, » 28 00@30 co—4 MOB 


0. 2, 27 0O@28 co—4 MOS 


Mill. 27 00@28 co—4 MOB 
OAR-WHEEL. 
Hanging Rock, C. 45 50 vo—4 M08 
Tennessee 


35 0O@40 CO—4 MOS 

Missouri bead 35 0C0@40 co—4 MOS 

Alabama “ 35 00@40 co—4 MOB 

BLOOMS, 

Charcoal 75 25@ 85 co—cash 
SCRAP IRON. 


Cast. 


75¢.@ 100c. cash 
Wrought 25@ 1 So—Cash 


Chicago. May 2s, 1875. 
Specially reported by Messrs. Rogers & Co., dealers in 
Scotch and American pig iron. 
Prices remain unchanged. 


Cleveland, May 25, 1875. 
The Manufacturing and Trade Review, under date of May 2s, 
says: ‘‘We have no change to note in the Pig Iron Market. 
Prices remain firm at former quotations, and the demand for 
frundry,iron is quite limited. There are some inquiries ‘for 
the low grades, of which there is a short supply. Large addi- 
tions to the stocks are expected by the first boats from Lake 
Superior.”’ 

Louisville. May 25, 1875. 

Specially reported by Messrs. GzorGE H. Huu & Co. 
The market is dull, with smail sales, and a strong tendency 
to inside quotations. 
Round lots could not be sold except at some concession in 
price. The usual time, 4 months, is al!owed on the quotations 
below. 


HOT BLAST—CHARCOAL. 
No. x foundry, from Hanging Rock Ores. eseeeess $28 00@2q 00 


No. 2 26 00@27 00 
No. 1, Mill, from 24 00@25 00 
No. 1, foundry, from Alabama, oo and Ten- 
nessee ores ..... 26 00@27 00 
No. 2, foundry, from Ala., Geo’ a and Tenn. ores 25 00@26 co 
No. 1, Mill, from = 24 00@25 00 
HOT BLAST—STONE COAL AND COKE. 
No. 1, foundry, from Hanging Rock ores.... .... 26 00@27 00 
No. 2, 25 00@26 00 
No. 1, foundry, from Ala., , Geo’a and Tenn. ores 26 00@27 oo 


N seseeess 25 00@26 00 
No. 1, Mill, 24 00@25 00 


No, 1 foundry, from Missouri ores....... 
No. 2 foundry, from Missouri ores...........+. 27 00@28 oo 
No. 1 Mill, from Missouri ores...........2.s000+ 26 00@27 00 


COLD BLAST—CHAROOAL. 


Car Wheel from Hanging Rock ores............. 40 00o@50 oo 


Alabama and Georgia ores..... 38 00@40 
“ Kentucky 30 00@42 00 


Pittsburgh. May 25, 1875. 


Specially reported by A. H. Cuixps, Esq., Commission Mer- 
chant for the sale of pig iron, blooms, ore, etc. 


There has been no perceptible change in the price of pig 
iron, but the market has exhibited increased firmness, and 
some holders have withdrawn their metal from the market ra- 
ther than accept the prevailing prices. 

The consumers, however, display very little anxiety ou the 
subject, most of them having some supply on hand and pro- 
fessing to believe any advance out of the question. 

Quotations are: 

Ko. I foundry 


ccs 24 OC@ ....—4 MOS 
White and 2% 0O@22 50—4 Mcs 


The Pittsburgh Commercial of May 22, says: ‘ The inquiry 
for pig iron noticed in our report last week did not result in 
increased sales, but seems only to bave c: used the holders of 
good brands te be more firm than before, and we are only able 
to learn of one or two sales as the result ot last week’s in- 
quiries. This week, the narket has been very du!] without 
any pressure to sell or activity in demand, and we do not ex- 
pect much change in the market before June, as most wills 
have enough m:tal to run weil into June, and will not buy 
now for use later in the summer. $24 00, 4 mos, may be fair- 
ly quoted as the price of gray forge iron, but a iew only are 
willing to sell at this figure. 

«* We are reported the following sales : 

BITUMINOUS COAL SMELTED FROM L, 5. ORE. 
1,500 tons mottied and gray...... 

450 tons giay forge 


50 tons white forge 21 CO—4 MOS, 
50 tons Close vos 21 MOS. 


CHARCOAL, 
100 tonS NO. 1 30 00 —4 MOS. 


50 tons No. 1 Hanging 00@32 co—4 Mos, 
10 tons NO. 1 30 0O-—4 MOB, 
To tons No. 2 31 0O—4 MOB. 


ALLEGHENY COKE. 


tons gray 24 CO—time. 


BLOOMS, 
100 tons es$75 CO—4 M08. 


10 Charcoal 73 0O—CaSh. 


ANTHRACITE. 
ao tons No. 28 MOS. 


The American Manufacturer of Wednesday, May 26, says : 

Pia Iron.—1 he general pos'tion of the pig iron market has 
not varied much sincethe date of our last review; business, 
while it is by no means active, is about all that can rea-onably 
be expected under existing circumstances. The demand con- 
tinues light, aud is restricted mainly to supplying immediate 
necessities, as the mills very generally appear determined not 
to buy until forced to; some of them have sufficient stock in 
yard and bought to arrive to run them a!l summer, while 
others unless they shut down, will be furced to buy within the 
next few weeks, While there has been no change in prices, the 
general tone of the market appears to be growing stronger, and 
while the mills are stiil able to get all the pig they want at $24, 
4 M0s., some producers are unwilling to sell at the rate in ques- 
tion. If the mills should continue in operation all summer, 
which, at this writing, is very unce:tain. we look for an increased 
demand for raw iron, and very likely sellers will bs able to put 
up prices; but if, on the other hand, there should be a general 
suspension during the hot season, the case will be very differ- 
ent, as the mills are not likely to pursue acourse that will en- 
able producers to put up prices on them if they can help it. 
The latter interest are vety hopeful of being able to realize bet- 
ter rates within the next few weeks, and the fact tiat the stock 
is gradually being reduced, and the production is comparatively 
light, renders it probable that their expectations will be real- 
ized within the next month or six weeks, providing the wills 
continue in operation all summer, Furthermore, if as is 
claimed, current rates do not more than cover actual cost, if 
that, it is not likely that many of the furnaces will be started 
up again before fall, even if an advance of a dollar or even two 
dollars should be established. ‘The production hereabouts is 
less now than it has been at any time since the panic, and the 
same, we believe, is true of most of those points tributary to 
this market, including the Mahoning and Shenango Valleys. 

MANUFACTURED Inon.—The market for finished irons re- 
mains subsiantially as noted in our last review ; while busi- 
ness is not all that could be desired by any means, it is about 
all that can reasonably be expected under existing circum- 
stences. The complaint is not so much about a scarcity of 
orders as it is in regard to prices, which it is claimed yield little 
or ro margin for profit. Those mills having specialties, { 
which, as yet, there is not much competition, are doing ver 
well, but for ordinary sizes, of which there is an over-produc- 
tion, the case is different; competition is strong, and prices are 
kept down in consequence. According to the old agreement, 
the hot dollar allowed during tbe hot season goes on the first 
of June; as is well knows, it is claimed that the mills have been 
paying more for boiling ever since they were started up than 


«-$27 00128 co—4 Mos 


terms. 
CO—4 MOB. 


| 
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ability is, if the puddJers insist on having it, that some of the 
proprietors will pay it, while others will shut down just as soon 
asthe; can. Prices, as compared with last weck, have under- 
gone no quotable change, $2 35@z2 4ofor merchant bars. 


San Francisco. May 13, 1875. 
From the Commercial Herald. 

The market continues to be poorly supplied with Pig Iron 
causing epot prices to rule comparatively high, say $46@$48 
for Scotch ; the same to arrive at ¢35@¢38. There has recent- 
ly been made a sale of 20 cases English Sheathing Metal in 
bond at 20c. The market for manutactured iron, etc., seems 
to be largely demoralized. Tin Plate is in improved demand. 
We quote Tin Plate, Coke, $9 25@§10; Charcoal do. $11@g11 50, 
according to brand; Chircoal Terne, $10 75@g§11; ditto IX. 
$12 50; Banca Pig Tin, 28c.; Straits do. 24¢.@25c.; Australian 
do. 23c. Lead of all description is plentituland cheap. ‘The 
“Selby” Pig is largely exported to New York, while the same 
parties supply this coast with Bar, Sheet, and Pipe Lead, 
Shot, etc., at prices to defy a'l competition. ‘there is said to 
be 6,000 tons Pig Iron now afloat for this city. Sales to arrive 
have been made as low a8 $34 50. 10,000 Ib Yellow Mctal, 
stripp2d from French bark Yokahoma, sold at auction for :2}gc. 
per lb. 


METALS. 


New York, Friday Evening, May 23, 1875. 
Gold Coin. -Durng tie week past gold has ranged 
from 115% to 1163%, and closed to-day at 116}. 
Bullion.—f ine silver bar is quoted at $1 24}@$1 253; 


per ounce) to } per cent. premium. 

Copper —The market for this article continues very 
quiet. Weare reported salrs of 50,000 lb @22%4c. and 
50,000 Ib. yesterday at 23c , with some smaller salcs ag- 
gregating about 150,000 lb. The stock here is light, and 
manufacturers are trying to hold off making purchases 
until the arrival of new copper. By cable, to-day, we 
learn that Chili Bars are £83 in London, with a strong 
upwardtendency. Thelatest quotation on Best Selected 


is £90. 


11th, say: ‘“‘ Furnace material is without transactions, 
there being no stuff offering a” present values. Bars 
have 1eceded during the week from 20s @3os. per ton, 
but the quantity obtainable, even at our top quotations, 
is exceedingly limited; nevertheless, it is almost as 
difficult to effect sales as it is to carry out purchasing 
instructions, such being the apathy of the market, and 
the indisposition both of buyers and sellers to do busi- 
ness at current rates. Anstralian sorts are in tolerably 
fair request, but althcugh the demand is not quite so 
brisk as in the early = of the month, there is no 
change tono'ice in our list prices. English descriptions 
are steady, and makers are apparently content to wait 
until the inquiry revives. Attention has been called to 
the flling off in the exports of copper from England, 
and it is argued therefrom that the consumption of this 
metalis decreasing; such a deduction however is en- 
tirely fallacious, the decrease arising solely from the 
great diminution in shipments of foreign hence to 
France, which country has of la‘e received a large 
quantity direct from Chili and America, thereby causing 
a corresponding diminution in her requirements from 
this market.” 

Tin,—There is no improvement in the demand for 
cither tin plates or pig. Straits is quoted at 19¢.@r1o9}c. ; 
L. & F, 19¢.; Refined, 19¢.@r19}c. ; Banca, @24}c. ; 
charcroal tif plates, $8 50@ $9; ternes, $7 so@$8; coke 
tins, $7@$7 25; and ternes, $6 75@$7—prices all gold. 
By cab'e, to-day, Straits is quoted in London at £84. At 
the sale of Banca tin in Rotterdam on the 26th inst., the 
average price realized for 22,800 slabs wes f 50, wc ich is 
equal to about 26c. here. 

Messrs. JAMES AND PHAKSPEARE, of London, under 
date «f 14th, say: English a fair trade is doing 
at our list prices, below which the smelters decline to 
book orders. The vaiues of Foreign are nominally about 
the same as last week, but the tone of the market 
changes so frequently, and with such rapidity, that it is 
almost impossible to give the exact quotations at which 

urchas-s or sa’es can be effected Since Friday last, a 
arge business has been reported, the greater part of 
which. howcver, appears to have represe :ted settle- 
ments of speculative contracts, and not bona jide trans- 
actions.” 

Lead,—Considerab'e Western lead has come in during 
the week and is selling at the parity of about 5 90 gold. 
Soft Mis:ouri can be laid down here at about 7c. cur- 
rency; ordinary Weste:n 6’60c.@6'85c. currency, accord- 
ing to brand. The stock in this market, with the excep- 
tion of zbout 500 tons. is concentrated. The shipments 
of bullion from the West are more liberal. The sales 
during the week have amounte 1 to about 100 tons. We 
are given quotations rangi: g from 5*90c.@6c., gold, for 
domestic, and 6jc. for f reign, the latter b ing very 
quiet. 

Spelter and Zince,—Spelt2r is quiet, a few car-loads 
having been sold at prices we did not learn. The Com. 


gold, per ounce, and fine gold bar, at par ($20 67, 


Messrs. JAMES AND SHAKESPEARE, under date of May 


currency. sheet zinc is very quiet at 8jc.@8\c., gold, 
and even these prices could probably be shaded. 

Antimony,—There have been sales of about 150 casks 
of Foreign al 12}c.@12jc, gold. Cable information 
from London to-day, says: ‘* Antimony is £58, with up- 
ward inclination. German demand for military pur- 
poses strong.” This market is very firm at 13c., gold. 

Quicksilver,—To-day’s quotations are; New York, 
8o0c ; San Francisco, 67}c. per lb.; and London, £12 per 
flask 


FINANCIAL. 
New York Stocks. 
May 28, 1875. 

The dealings in the New York Stock Board during the 
week under review have been limited, whi'e prices ex- 
hibit quite a decline f.om our last quotations. The 
transactions in bonds show a decided increase over 
those reported in our last, with a general decline in 
price. 

The pending negotiations, noted in our last, between 
the Erie R. R. Co end the D. and H. Canal Co. and the 
D. L and W. R. R., have fallen through, the latter 
name] companies dcclining to accept the coal lands re- 
ferred to as security, on account of rumored imperfec- 
tions in the tit'es. 

Quotations are as follows: 


Lowest. Highest. Closing. 
Pennsylvania Coal — 
Consolidation Coal Co. eocccces 47 48 47 


American Coal CO... 


Sp:ing Mt, Coal Co... 
Mary'and Coal Co, — 


7o 


Cumberland Coal and Iron Co........ 
N. Y. & Nova Scotia Iron — 


Del., Lack. & West. K.R. Co 11632 11833 217 
New Jersey Central Re Co.. 11034 Itt 110/43 
Delaware aad Hudson Canal Co....1204 12034 120)4 
Quicksilver Mining Co, prefid........ — 2342 
ss Common... . 15% 18 1514 
Mariposa Land & Miuiog Co. asst. pd. — _ 6 
st. Louis & Iron Mountain R. k..... — -- 20 
“Wilkes-Barre Coal (0......+..- — 


M: nhattan Gas Co..... 297 

Sales for the week, ending May 27th,inclusive, were as 
follows : 

Shares. Price. 

Del., Lack. and W. 1,006 at from 1163 to 11844 
Del. and Hudson 153 “ 12044 120% 
New Jersey Central RR 535 110'4 “ 
Quicssilver Mining 133% 38 
Consodlisation Coa: 1,402 


Mariposa Land & Mining Co,...... 

“s As-essment paid........ 100 

‘s cove co 
Maryland Coal Co cove ed os. “Sines 
Si. Les s & Iron Mountain R.R ... 500 
Spri.¢, Mountain Coai Co sé Jo 
esilver Mining Co., prefd...... 200 


Total 5,945 Shares. 
Sales for the week previous...... + 7342 sid 


Decrease... 2,607 a 
The following are the sales of bonds for the same period : 


Amount. Price. 

Del., Lack. & W. RR convertible, $10,002 at from 121‘ to... 
N.J,. Central RK, 1st consolidated 

St. Louis & Iron Mouut’a ist Mtg 

St. Louis & lron Mountain, 2d 

Mtge. bonds....... ose sone = 
N.J. Cen.ral Con. Convt. 26,000 


“ 


~ 
Del. & Hudson C2nal, 1st Mtg. 

Del. & Hudsen Canal, 78, 1894, 
Del. Lack. & W. R.R., 2d Mtg. oses 
c.& O. R.R. wt Mtg. Coupon on 6,000 ad 


35,000 


Total SaleS.... $139,000 
fhiladelphia stocks. 
PHILADELPIBA, May 28, 1875. 

‘The transactions at the Philadelphia Stock Board 
during the pist week have beencharacterized by an in- 
crease in sales of both stocks and bonds over dea'ings 
for the previous week, at aa improvement in prices. 
The marke: closed dull. 

The foll »wing were sold at auction on the 25th inst., 
$3,000 L. C. & N. Co , Coup 6's at 1023, $9,000 Morrit Canal 
6's at 101} $1,200 L. C. & N. Co. 6’s at 101} and $16,000 
Emaus Iron Co. 1st mortgage 7’s Coup at 753 to 7534. 

‘Lhe balance sheet of the Emaus Iron Company , made 
on the 1st of May, instant, shows that it held among 
its assets furnace property, real estate, mines, cars, 
tools, machinery, etc., valued at $282,084, and real es- 
tate, adjoining, of the_estimated value of $69,776. In 
addition. there is personal property, consisting o* ore, 
iron, sand, fire brick, book credits, bills receivable and 
cash, estimated at $109,724, making a total of assets of 
the value of $461,584. The total of liabilities by this 
balance sheet is put down at $327,013, leaving assets 
over liabilities, $134,570. This was the exbibit before 
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its liabilities there is no definite information. 

The Lehigh Coal and Navigation Co., has declared the 
usual dividend of 2 per cent. cr $x per share payable 
June 5th. We note recent quo‘ations of the Northern 
Liberties Gas Co. at 29}. 

Quotations are as follows : 


Lowest. Hizghe t. Closing. 
Lehigh Valley R. B. 614 
Little Schuylkill R. = 49% 
Catuwissa K.R........ 20 
New Preferred........ 37% 3} 8 
Huntiagdon and B. T. K.X.......... : 
ss te P.eferred, — 14 
Lehigh Coal and Navigation Canal... 493, 49% 
Morvis Canal......... = 50 
Schuylkill Navigation Canal...... ow - 738 
Prefe-red...... — 14% 
Susquehanna Canal........... -- 
Buck Mountain Coal Co.............. — ad 30 
Cambria lron (0.......... 1735 
Locust Mountain Coal Co,...... 


The following arc tne aggregate sales of stocks for the week 
ending May 26: 
Shares, Frice. 


Reading 8,889 at from 53 to 
Lehigh Vailey RR. Co.. 898 6134 “ 


Catawissa RIL. 200 
** 60 “ 412g “ 42 
new preferred... 2gt 


3734 “ 
Huntington & B. T. R. R...... 10 
Huvtington and B. T. kR., p’f’d.... 
Lehigh Coal and Navigation Cana!.. 
Schuylkill Navigation Canal........ 34 


1 | 


uw 


78 

Emaus Iron Cu......... son. ad 
Buck Mountain Coal Co os — 


Total Shares. 
Sales for the week previous.........16895 


3419 


Sales of the various bonds for the period under review have 
been as follows: 


Amount. Price. 

Reading BR. Gs, — %0.... 
H. and T. KR., 21 mortgage, 78..... 5,000 102.“ 
R, C. and 1, Co. irregular mort. bonds, 


Lehigh Nav. 6s. 1884.. - 
Reading RR. debenture bonds........ 


M. 78. coup....... 13,000 .. 18% 

sad mew convertible 78........ 10,200 “ “ 10714 

ss 98, co geen 
Reading C. and debenture bonds, .... “ .. cece 
Reading C. and L. Go, aiort, bonds, Ta- 

Readiug C. and I. Co. mort. bonds, St. 

Clair Tract..... wees ™ ™ 
“ Locust Mountain Sum- 

R, C. & T. Co, Helfeustim tract........ came 
Lehigh Valley RR. 6s, 10,000 10534 


Lehigh Coal & Nav. Co. 6s, goid loan.. 8,:00 * 1021; “ 103 


RR. loan...... 6,300 rorg 
Schuylkill Nav. 6s, "95.... 


7 per cent, boat loan.. 6,800 .... 
Chesapeake & Delaware (anal, 6s,..... 4,600“ 86 ,.., 
Shamokin Valley & Pottsville R.R,7s. 
Allegheny Vailey 7 3-108.......... eres 37,000 
Dei. Div. Capel, Ge coon ™ 


Total $89,000 
Goid and Silver Stocks. 
San Francisco, May 26, 1875. 

The San Francisco Stock Market is firm at a decided 
advan’e on our last quotationr. A decline of per 
share in Savage being the only exception to a decided 
upward movement of the whole list. 

A new Exchange was organize1 on the 18th inst, 
under th» style of the Pacific Stock Board. The organi« 
zation numbers 78 members; the initiation fee being 
$5,000, making an aggregate sum of $380,000 represented 
in the Board. 

The total product of the Storey County Mines for the 
first quarter of 1875, ending March 31st, embracing the 


the discovery of any over-issue of stock by the president following companies, was as under ; 
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Tons. Value. 
*Chollar Potosi .... . -. 3,800 64,100 
Consolidated Virginia...40,400 2,908,700 
Crown Point.. .... 978,700 
Hale and Norcross. ...- 2,800 47 200 
11,000 287,500 
All other sources ..... + 4.200 59,500 


* The present yi-ld of Chollar amounts to 240 tons of 
ore per week, the average assay value of which is $232 
per ton- 

+ An assessment of $2 per share has been declared by 

his company aggregating a little over $200,000, delin- 
quent June 27. 

Quotations May 26, 1375. 

Gould & Curry......... 18 | Overman.......ceceeses 59 


92 Raymond & Ely.. ..... 43 
Chollur Potosi....... Eureka G. 
Best & Belcher......... 47 
Hale and Norcross...... 38 | 33 
CrowD Point 32 Meadow Valley........ 7 


Sierra Nevada. ......... If 
Union Consolidated.... 7 


Eurtcka Consolidated... 62 
3° 
7 17 
Consolidate | Virginia... 422 Caledonia...... feenicons 17 


Copper Stocks. 
Boston, May 27, 1875. 
Copper Stocks are firm at our quotations. Allouez 
exhibits a decided advance on quotations reported in 
our last. Tranzactions at the Boston Stock Board dur- 
ing the week have been very limited. 
Fifty shares of the Franklin Mining Company changed 
hands yt sterday at $12} per share. 


Quotations are as follows : 
Calumet and Heela Co.. 151 15 
Copper | QUINCY... 4t 
Central. 32 RIAGO 7 


(Communicated. ] 


Auxiliary Steam-Engines. 


It frequently becomes necessary, in manufacturing 
establishments, to furnish additional power to the shaft- 
ing in some particular department which is Criven from 
the main engine. To find a perfectly safe, economical, 
and cleanly steam-motor that would answer this pur- 
pose has been the rub. The invention of the Baxter En- 
gine, which is safe, clean, and as readily managed as a 
common stove, accidentally supplied this want; hence 
we frequently find it supplying the important office in 
cotton, silk and woollen mills. The merits of this eagine 
have beon extensively advertised for years past, and 
therefore need no extended notice from us ai this time ; 
their adaptiveness to small manufacturers, coal dealers, 
and the purpose we have named, is acknowledged by all 
hands. qt becomes a matter of national pride to know 
that their qualities are recognized abroad as well as at 
home. Upon calling at the cffice of William D. Russell, 
18 Park Place, this city, a few days since, we | arned of 
the sale and shipment of one of the 6 H. P. Baxter En- 

ines per steamer Elysia to Glasgow, for use in a 
on linen-thread establishment in Belfast, Ireland. It 
was purchased with the « I of supplying the auxili- 
ary power we have noted above. As there is no doubt 
but that it will be fourd to be thoroughly practicable, it 
is probably but the initial introduction of many more for 
similar purposes. This reminds us of another instance 
—namel:, that the Earl of Caithness, upon his return to 
England, in January last, took back on the steamer 
Russia a 4 H. P. Baxter Engine for use in his private 
workshop. It is very gratifying to note this appreciation 
of the ingenuity and skill of our American mechanics. 
and we apprehend that the instances above recited are 
but “‘ straws, ” whicv show the ultimate direction of many 
of our inventio:s and manufactures. 


Dr. Julio Rae’s System of Ama'gamation. 


We offer Dr. Jutio H Rae's system of amalgamation 
wita the utmos confidence in its efficiency. 

For the -pu' pose of ascertaining what, if anv, were 
the merits of this invention, a member of our firm (Mr. 
took ab-«lute charge, fora short time, of a 
gold mill, in which this system had been ia operation 
for one year, worked and watched the process f:om be- 
ginning to end, applied the severest tests to it, and as- 
certaincd, as a matter of actual certainty, that it sa:ed 
all, or very near'y all, the free gold in the ore, notwith- 
standing the fact that the particles of metal were very 
fine. He entered the mill a sceptic ; he left it a firm 
believer. 

the imventor, a practical electrician, first assured 
himself th.t he was following the lead of a settled 1 rin- 
ciple. Thereafter he was certain that a-parent failures 
were but so many proc: sses cf elimina ion, the prelimi- 
nary steps to final demons‘ration and success ; and he 
did not hesitate to invest his time and property in the 
practical development of what he was satisfied must be 
a fact. Results have proved that he was right. The 


most incredulous experts have been convinced, and as- 


tonished as well, l-y the actual demonstrations affordei 
in the practical working of his system. 

Among the principal advantages of this system are 
the following : 

1. Preservation of quicksilver from loss, and always 


inaciear, bright and healthy condition, while its acti- | arrears. Any member who failed to receive his copy 

will please notify the Secretary promptly. The Is- 
3. Economy in construction of, and in working, the | stitute is not responsible for the loss of the volume in 
il 


mul. thoss cases where members have changed their resi- 


. Simplicity of the entire work ; no mystery involved ; i . 
>| dences and have omitted to inform the Secretary. 


5 Closs approximation of metal extracted from all| Volumes I. and II. will be sent, post-paid, to non- 
erg ores to full value of such ores, as shown by fire members, at five dollars each. 

6. Certainty that, by the use of this method, low grade 
ores may become valuable, and many mines now 
abandoned may be rendered profitable. 

It is a fact easily proved, that mines which, before the 
introduction of this system of amalgamation, were un- 
able to pay working expenses, by any methods hereto- 
fore known in California or elsewhere, by its use have 
been made to yield a good profit. The method is alike 
adapted to the working of high or low grade cres. 

We heartily commend it to all persons interested in 
mines and in mining, teeling certain that to them it is a 
matter of very great aud immediate interest. 

Mill owners and those who are about to build mills are 
invi ed to ca 1 on us, to examine the theory of the system 
in all its details, and to visit works where the system is 
in full operation, to scrutinize and test it in the severest 
manner. Thus they may satisfy themselves, beyond a 
question, that the foregoing statements are in all re- 
spects substantially correct. Morty & Sperry, 

145 Broadway and 86 Liberty Street, New York. 


Tuomas M. Drown, Secretary, Lafayette College 
Easton, Pa. 


SHAPLEY ENGINE. 


Best and Cheapest, 
SIMPLE,COMPACT, 


Durable, Economical. 


Send for Descriptive Cire 
cular, 


WILDE Co., 
20 Crrilandt Street, 


American (rstitute of Mining Engineers. 


OFFICIAL BULLETIN. NEW YORK, 


Engine Ready for Us. 


Announcements to Members and Associates. Agent for Clark’s Multiple Pressure Blowers. 


I. The Enaineertnc anp Minine Journat, which 
is the Organ of the Institute, and contains its proceed- RI CHAR D DU D G E O N i) 
ings, transactions and notices of meetings, will be No. 24 COLUMBIA STREET, NEW YORK. 


sent to each Member and Associate on the payment of Welee tel Sibiienat 
his annual dues. Back numbers cannoi, as a rule, be 
Hydraulic Jacks and 


sent. Punches, § Rollers, 
II. Dues (ten dollars per annum) are payable on Tube Expanders, 


election and at the annual (May) meeting. Members 


and associates elected at the February meeting pay . ‘ 
ten dollars only to May of the following year. Re- saat ee i 


mittances should be made, as faras possible, by P. O. 
Order, payable to the Secretary. 

III. Blank proposals for nemberskip can be kad on 
application to the Sccretary. 

IV. The second volume of Transactions has been 
mailed to all home members and associates not in 


Communicatiovs by letter 
wi'lreceive prom yt attention 

JACKS FOR PRESS. 
INGZON CAR WHEELS 
OR (RANK PINS made 
to order. 


ROTARY REVERSIBLE HOISTING ENCINES. 


We car: refer to the satisfactory 
performance, during the last three 
years, of over 


TWO HUNDRED 


of thes? Engines, from the little 
Ash Hoister on steamships, raising 
300 Ib. to the Mining and Quarrying 
Engines, raising 6 0 
t» 60,000Ib. These Er- 
gines have no dead cen- 
ters; one lever raises, 
, lowers and holds the 
load; ate simple, cheap, 
durable, effcctive. 


Office. Cleve'and, Ohio; Ingersoll Rock Drill Co,, No. 5 Park Place, New York; Gilvert Fowles, Chief Engineer Pacific Mai! Steum- 


En:ineer, Office 42 Dominick st., New York, Every Fngine fully 70D ANUFAGS 
LIDCERWOOD ACTURING CD. 
SEND FOR CIRCULAR, 165 Pearl Street, New York, 


We ask those locking for Hoisting Engines, and Miving Machinery, to consult either of the foiiowin® references : Eck'ey B- 
Coxe, Proprietor of Cross ‘ reek Collieries, and V:ce-Frest. of the Am. Inst. of Mining Engineers, Jeddo, siv7erne Co., Fa.: J. H. 
Ly on, Prest. Straitsvil e Coal Mines, Office :15 Broadwiy, New York ; Geo. E. Hall, Prest. Central Vermont Marble (o., Post 


ship Co,, Piec 42 North River, N. Y.; S. F'. Shortland & Bro., Steam Lighters, 106 Wall st., New York; Divine Burtia,. Jr, Con. 
tractor, Brooklyn, N. ¥.; Wm. A. Lighthall, Consulting Engineer, Office 5 Bowling Green, N. Y.; Erastus W. Swith, Consulting 
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TO CONTRACTORS IN HARD ROCK WORK, 


In Quarries, Mines, Railroad Cuts, Tunnels, Shafts, Canals, Sewers, and all Rock 
Excavations under Water. 


WHAT ARE YOU DOING? ARE YOU USING 


CIANT POWDER? 


If so, \ou are wise and up with the times. Are you using common black powder? If so, you are unwise and behind the times. 


By using GIANT POWDER jou will save from 30 to 50 per cent. in expense of what it costs to do the same work with common 
powder. 


Do you say that GIANT costs more per pound than black powder? You cannot find one of our old customers who would use 
black powder if you furnished it to him for nothing. Giant Powder is safer than black powder. It will take more burden, is more 
easily loaded, requires less drilling, breaks the rock much finer, and always bottoms the hoies. 


In your orders give the diameter of cartridges wanted. Send for Pamphlet, and further information, to 


VARNEY & DOE, General Agents, 
6! Park Place, New York. 


May 29. 1875. 


DOUBLE ACTING AIR COMPRESSORS. caine | 


Cheaper and more reliable than any others now made. Also, LOW PRESSURE AIR PUMPS, both MACHINERY METALINED AND METAL~ 
single xnd duptex, f r+very purpose, and Pumps with Boiler, Heaters, &c., complete and ready for use. INE FURNISHED TO MACHINE 
Send for Illustrated Circulars. 


BUILDERS. 


JAMES CLAYTON, 


14& 16 WATER ST., 


No oil or attention required. Runs with little or no: 
\wear. No dirt or danger from fire. No damage to, 
‘goods in process of manufacture. Years in use by’ 
best concerns who are refitting old and ordeiing new 
‘machinery to be metalined. 


AMERICAN METALIVNE COMP:NY, 


61 Warren Street, 
New York. 


Near Fulton Ferry, 


Brooklyn, N. Y. 


CHRISTOFFELS 


PATENT IMPROVED 


BOILER TOBE SCRAPERS. 


GEO. MERRYWEATHER, 


P. 0. BOX 5415. 54 WILLIAM ST., 


and Durable in the 
Wor'd. 


Colorado Bureau of Mines. 


383 Larimer Street, 


DENVER, COL. Offers : To arrive ex-ship, and from supply always on hand 


Authentic Statistics of Mines and Mining Property in Colo- | in store, the Celebrated Brand of 
rado compiled and recorded. 
antnn Proverty bought and sold on Commission. PO RTLAN D C E Mi E NT, 
Reliable informetiou given upon application by parties in- 
terested. 
Address as above, 


Cheapest, Mpst Effective 


wnibpg pup 
‘punjbug ‘sang 
penuy) ey) us 


arge Discount to the Trade. Agents Wante 
J. B. CHRISTOFFEL, Sole Man’fr., 

20 & 22 Lawton &t., Williamsburgh, N. Y. 

[IDS WILL BE RECEIVED BY THE 


Undersigned, until July 1st, 1875, for (50,000 tons) Fifty 
Thousand Tons, or any part thereof. of 


Webster Bituminous Coal 


from the Clearfield Region, mined exclusively from the 
MOSHANNON VEIN, in lcts to suit purchasers. Delivered 
f.o.b. of Vessels at Greenwich (Philadelphia), or South Amboy, 


during the year 1875. Coal guaranteed equal to any mined in the 
Clearfield Region. 


Notice of acceptance of the bid will be given within ten days 
of the receipt of the same. Terms of settlement—Cash. 


BORDA & KELLER, 
Agents for W, 8. Taomas & Co.’s Webster Coal. 
BuX 1696 P. O., Philadelphia 


MANUAL OF SCHOOL MATERIAL 


5 Has over 400 Illustrations, 


a 


MANUFACTURED BY 


THE WALLSEND CEMENT CO., Limited. 


Direct shipments made to any Port ia the United States, or 
in bond to the Canadas. 


HIERO B. HERR, 
Engineer and Sup’t. 


M. F. MAURY, | The New York City and Vicinity Trade can be supplied in 
Fellow of the Geological Society of London ; Member of the Amer- | large or small quantities to suit, from my Warehouse, 
ican Institute of Mining Engineers ; Associate of the 


Royal School of Mines, England. 1 425 West Thirteenth St., bet. 9th & 10th Aves. 


THE PENN MUTUAL 
LIFE INSURANCE COMPANY 


Coal and Iron a Specialty. 
OF PHILADELPHIA, 


All kinds of Surveying done. Advice given as to the advan- 
tageous partition of Mineral Lands, Consulting Mineralo- 
gist, etc. 


OrrFice No. 921 CHESTNUT STREET. 
RICHARD P. ROTHWELL | 


Incorporated in 1847. Assets nearly $5,000,000 

Mining Engineer. The Penn is a purely Mutual of 

; liable in the country. of its surplus 

Office of the Enginucering and Mining Journal, to the members every year, thus fur- 


And describes 4000 Articles for School Use. 
It represents Apparatus, Black Boare-, 
Books. Charts, Globes, Kindergarten Apps- 
ratus, Maps, Gymnastic A paratus, Object- 
Teaching Apparatus, Schvol-Books— the 
best in America ; 


t the Jowest possible rates. Its Poll MODERN SCHOOL FURNITURE 

nishing them insurance a es - 

27 Park Puacr, New York | on oe all non-forfeitable for their value after the third an- = of all Styles—Desks from $2.50 Upwards, 
| nual payment. SAMUEL C. HUEY, President. 


And ‘Everything for Schools.” 
Surveys, Examines and Reports on Coal and Jron Properties | s,.wuer E. SToxes, Vice-Pres’t, H.S. STEPHENS, 2d Vice-Pras’t. 


It is Mailed for 25 Cents. 
;, Actuary. Henry Secretary. 
yoo all questions of the Working and Management of | can: Ware Manon, Sours: J. W. Schermerhorn & Co., Publishers and Manufacturcrs, 
Mines. AGENTS WANTED. 


14 BOND ST., NEW YORK. 


— 


Me 
: 
4 
| 
; 
q 
3 
a 
| 
| 
4 i? q 
: — 
\ lf. 4 
3 
| 
>: 
| 
| q | 
| 7 
a 
1 
| 
n 
| | 
q 7 
| 
q 
§ 
4 | 


May 29, 1875.] 


THE ENGINEERING AND MINING JOURNAL. 


407 


THOMAS M. DROWN, |ROTHWELL'S GREAT MAP OF THE WYOMING 


ANALYTICAL CHEMIST, 


LAFAYETTE COLLEGE, 
EASTON, PA. 


RICHARD H. BUEL, 


Mechanical Engineer, 
80 BROADWAY. 


Plans aud estimates prepared. Machinery and processes 
examined and tested. 


A. W. HALE, A. M., E. M. 


CIVIL AND MINING ENGINEER, 
AND 


ANALYTICAL CHEMIST, 


LABORATORY, 71 BROADWAY, NEW YORK. 


GC. A. STETEFELDT, 
MINING ENGINEER 


AND 
METALLURGIST, 
Office Stetefeldt Furnace Company, 


No. 41134 CALIFORNIA STREET, 
San Francisco, Cal. 


W. BREDEMEY ER, 
Mining 

Consulting and Civil Engineer, 

AND U. S. MINERAL SURVEYOR. 

Working plans and estimates for mines and improvements 


furnished ; will superintend the establishment and working of 
mines, 


The concentration of ores a specialty. 


Agent for th: Humboldt Company (manufacturers of mining 
and concentrating machinery.) 


For plans and information apply at my office, No. 12 Kimball 
Block, Salt Lake City, Utah. 


I am prepared to take contracts on tunnels and the sinking 
fshatts. 


D. ERNEST MELLISS, A. M., Ph. D., 
MINING ENGINEER AND GEOLOGIST, 
52 Broapway, 
NEW YORK. 
WILLIAM M. COURTIS, 
Metallurgist and Mining Engineer. 
Address 
Post Office Box Eleven, Wyandotte, Michigan. 


STUART M. BUCK, 
MINING ENGINEER, 
Kanawha and Ohio Coal Company. 


COALBURG, WEST VIRGINIA. 


Examines and reports on Coal Lands, and consults on the 
opening and working of Mines. 


E. CYBBON SPILSBURY, 
Consulting Civil & Mining Engineer. 


Mining Properties examined and reported on. Plans and 
estimates made for every kind of Mining machinery. 
The concentration of ores a specialty. 


187 Broadway, Street level, 
New York. 


MINING ENCINEERINC. 


A PRACTICAL TREATISE ON 


COAL MINING, 
By GEORGE G. ANDRE, F.G.S. 


To be completed in Twelve Monthly Parts, of 48 pages. in royal 
gto, Iilustrated by 6 plates of Practical Drawings. Parts 1 and 2 
now ready, Price $2.00 each. 

The work will be divided into Fifteen Chapters, as follows : 

1. Practical Geology. 2. Coal, its mode of occurrence, com- 
position and varieties. 3. Searching for Coal. 4. Shaft sink- 
inv. 5. Driving of Levels, or Narrow Work. 6. Systems of 
Working. 7. Getting the Coal. 8. Haulage. 9. Wiuding. 10. 
Drainage. 11. Ventilation. 12. Iocidental Operations. 13. 
Surface Works. 14. Managemevt and Accounts. 15. Charac- 
teristics of the Coal Fields cf Great Britain and America. 

Each of these Chapters will deai fnily with the subject to the 
treatment of which it is devoted ; and the value of the descrip- 
tions will be materially increased by the addition of numerous 
drawings of a piactical character. 

E. & F. N. SPON, 
SCIENTIFIC PUBLISHERS, 


446 BROOME STREET, NEW YORK. 


VALLEY. 


This, the most elaborate and accurate topographical map ever made in'this country, outside of the Coast 


Survey, covers an area of 
200 SQUARE MILES, 
And the Work upon it Cost over $12,000. 


It represents a coal field which produced, in 1874, over 10,000,000 tons of Anthracite, and was con- 
structed altogether from original surveys. Every road, colliery, building, and land or property line is accu- 


rately locate. The surface configuration is shown by Contour Lines 10 feet apart, vertically—and the eleva- 
tion of every point above sea level is given. 


But a small edition of this map was printed and the plates were then destroyed. 
A few copies are for sale ut 


$65 in sheets, or $85 colored and mounted on cloth. 
The 6 sheets can be mounted se;arately or in a single roll 15 feet long by 42 inches wide. 


Address : ENCINEERINC AND MINING JOURNAL, 


27 Park Place, New York. 


‘MARYLAND COAL COMPAN 


MINERS AND SHIPPERS OF GEORGE’S CRELK 


CUMBERLAND COA 


OF THE BEST QUALITY. 


SHIPMENTS FROM BALTIMORE, OR 
OVER IMPROVED RAILWAY CHUTE 
FROM GEORGETOWN, D. C., IN SUPE. 


RIOR ORDER AND AT ATTRACTIVE 
PRICES. 


OFFICES, 15 & 17 TRINITY BUILDING 
No. Ill Broadway. 


GEO. H. REYNOLDS, 
MECHANICAL AND MINING ENCINEER, 


No. 10 COURTLAND STREET, N. Ye 


Furnishes every 
description of 


Mining 
Machinery, 


Plans, 
Specifications, 
Estimates, &c. 


Hoisting Machines, 
Air Compressors, 
Mine Pumps and & 
Rock Drilis a Spe- = 
cialty. 


STEEL AND IRON WIRE ROPES. 


For Mines, Inclined Planes, Wire Rope Tramways, Transmission of 
Power, Suspension Bridges, Ship’s Rigging, &c , 
MADE BY 


THE HAZARD MANUFACTURING COMPANY, 
WILKES-BARRE, PENN’A. 


This Company has the Largest and Most Perfect Rope-making Machinery in the World. Capable of making Ropes of any size, 
from Sash Cord to Ropes Sixty Tons Weight, without a Splice. 


None but the Very Best Material Used. 


These Ropes are used more generally than any others throughout the Coal Regions. Reference is made to the Lehigh and 
Wilkes-Barre Coal Company, the Riverside Coal Company, and others, 


For Prices, Instructions on the Use of Wire Ropes, and other Information, address 


THE HAZARD MANUFACTURING COMPANY, 
WILKES-BARRE, PENN’A. 


—— 
i 
| 
| 
4 1 
7 
| 
| 
| 


408 


THE ENGINEERING AND MINING JOURNAL. 


{May 29 18;5, 


XE BROS. & Cf)., CROSS OREEK COLLIERY, MIN- 
ers and Shippers of the Celebrated 


Cross Creek Free Burning Lehigh Red Ash 
COAL. 
FROM THE BUCK MOUNTAIN VEIN. 
Unexcelled for Steam, Sugar House and Domestic use. 
WESTON, DODSON & CO., Sole Agents, 


{ General Office : Bethlehem, Pa. 
Branch Office : 206 South Fourth street, Philadelphia, 
Agents in New York, MEEKER & DEAN, 


Room 16 and 18 Trinity Building. 


Cc. A. BLAKE & CO., 
Yaw |Agents for the sale of 


Hillside Coal and Iron Company’ 


COAL. 


Docks for the receiving and shipping of Coal and 
other heavy freights. 


OFFICES: 
BUFFALO, 
7 Main street. 


Waverley, opposite Erie Railway Depot. 


DETMOLD & COX, 


ANTHRACITE AND BITUMINOUS 


COALS. 


OFFICE: 
40 TRINITY BUILDING, NEW YORK. 


Jaauary 23:ly 


BORDA & KELLER, 


KOH-I-NOOR COAL. 
Old Company—Lehigh—Wilkes-Barre—Ply- 
mouth, Red Ash—on board at 
Phiiadelphia. 
OFFICES: 
225 Walnut St., Philade)phia. 


77 State St., 
5 Doane St., 
Wharf No, 4, Port Richmond, 


WM. BORDEN. L. N. LOVELL. 


BORDEN & LOVELL, 


CUMBERLAND COAL, 


FOR RAILROAD, STEAMSHIP AND GENERAL USES. 


Unexcelled in quality by any from this region. Shipments 
made at Georgetown, D.C.; Baltimore, Md.; South Amboy, N.J. 


OFFICES ; 
No. 70 and 71 WEST STREET, NEW YORK. 
AGENTS FOR THE SALE OF 
ALL RIVER IRON WORKS COMPANY'S NAILS, 
BANDS, HOOPS AND RODS. 


PERKINS & JOB, 


CAS COALS AND CANNEL. 


FROM THE 


*Vestmoreland—Cannelton—-Red Bank—Youg- 
hiogheny and Provincial Mines, 


91 State St., Boston., 
27 South St.. New York. 


FREDERIC A. POTTS, 


WHOLESALE 


COAL AND IRON MERCHANT. 


ANTHRACITE AND BITUMINOUS COALS, 


Embracing Old Company Lehigh (Summit Hill), Room Run, 
(Free Burning White Ash), Plymouth Wyoming Red Ash Coal, 
also the celebrated Baltimore veir Wilkesbarre Coal, Hamp- 
shire and Rarton George’s Creek Coz]. 


OFFICES ; 


110 Broadway, New York, 
P. O. Box 3404, 
METROPOLITAN BANK BUILDING, 
No. 23 Westminster Street, Providence. 


““GIFFARD'S INJECTOR” BOILER FEEDER—Sellers’ New Improvements. 


New Patterns, Simple, Effective. 


No. 2. No. 3. No. 4. No. 5. 
10H. 25 H. 45 70 H. P. 
$18. $25. $35. $45 


No. 6, No. 7. No. & No. 10. 
100 H. P. 140 H. P, 190 H. P, 275 H. P, 
$55. $65. $75. $95. 


WM.SELLERS & CO., Philadelphia. 


Send for circular giving particulars. 


New York Office, 93 Liberty Street. 


The Waverly Coa 


Offer for Sale the 


YOUCHIOCHENY COAL, 


DOUBLE SCREENED, 


from their Colliery at Smith’s Mills, on the Youghiogheny River, thirty-seven and a half miles southeast of 
‘Lhis Coal has the preference in Pittsburgh over all other YOUGHIOGHENY COAL for GAS 


Pittsburgb. 
PURPOSES. 


The facilities of the WAVERLY COMPANY are unsurpassed by those of any other Company on the 


Youghiogheny. 


Full particulars can be had by addressing 


PERKINS & JOB, Agents, 


27 South Street, New York. 
91 State Street, Boston. 


Lehigh and Wilkes-Barre Coal Co. 


Summit Hill Lehigh, 


Wilkes-Barre, From the Baltimore Vein, 


Plymouth Red Ash Wyoming, 


HONEY BROOK WHITE ASH LEHIGH, 


ALL THESE COALS ARE MINED AND SHIPPED FREE FROM IMPURITIEs. 
The extent of property owned by this company comprises : 


THE LEHIGH BASIN—running from Mauch Chunk to Tamaqua, equal to nine miles. 
THE HONEY BROOK BASIN—from Audenried to the Girard Kstate, equal to six miles. 
THE WILKES-BARRE BASIN—running from Wilkes-Barre to Newport, about ten miles. 


The land in each district lies together, not being in detached portions like that of the other large corpo- 


rations ; and contains over 800,000,000 tons of coal. 


OFRFFICES, SO BROADWAY, N. Y. 


JOHN F. WILSON, 


‘trae’ OF MINES, COLUMBIA COLLEGE, 


Facutry.—F. A. P. BARNARD, 8.T.D., LL.D., PRESIDENT, 
T. EGLESTON, Jr., E.M., Mineralogy and Metallurgy ; F. L. 
VINTON, E. M., Civil and Mining Engineer ; C. . CHANDLER, 
Px. D., Analytical and Applied Chemistry ; JOHN TORREY, 
M.D., LL.D., Botany ; C. A. JOY, Pu. D., General Chemistry; 
W. G. PECK, LI..)., Mechanics ; J. H. VAN AMRINGE, A.M., 
Mathematics ; CG. iW. LOOD, A.M., Physics ; J. 8. NEWBERRY, 
M.D. LL.D., Geology and Paleontology. Regular courses iu 
Civil and Mining Engineering; Metallurgy; Geology and Natu- 
ral History ; Analytical and Applied Chemistry. Special stu- 
dents received for any of the branches taught. Particular at- 
tention paid to Assaying. For further informatiou and cata- 
logues, apply to 

DR. C. F. CHANDLER, 
Deau of the Faculty. 


Mass, Institute of Technology. 


Entrance Exemin.stions, Monday, May 31,3and Tuesday, 
Juue 1, ato a.M. 
Address SAMUEL EKNEELAND, Sec’y, Boston, Mass. 


GENERAL Sates AGENT. 


‘PENN GAS COAL CO., 


OFFER THEIR COAL SCREENED FOR GAS 
PURPOSES. 


Their property is located in the Youghiogheny coai Dasin 
near Irwin’s and Peun Stations, on the Pennsylvania 
Railroad, and ca the Youghiogheny Kiver, 
Westmoreland County, Pa. 

PLacrs OF SHIPMENT: Pennsylvania Railroad Pier No. 2, 
(lower side) ; Greenwich Wharves, Delaware Raver ; Pier No. 
1, (lower side,) South Amboy, N. J. 


UFFICE3: No, 927 WALL STREET, NEW YORK, 
No. 11 Merchant’s Exchange, Philadelphia. 


MINING AGENCY. 


ADOLPH MEZGER, Mining Engineer, 
FREIBERG, SAXONY, 

Is willing, in connection wi h the Mining Agency and Bureau 
which he conducts in that place, to accept the general or local 
agency for valuable American Mining and Metallurgical Ma- 
cvines and jvventions, for Germany, Austria, or Russia. Pa- 
tents obtained in Luropean States. Information furnished or 
supplies purchased and forwarded, Strangers visiting the 
mines and works of Freiberg advised and asgisied. 

Reference : the Editor of the ENGINEERING anD MINING 
JOURNAL, 


and Coke Co. 
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HALLIDIE’S 
ENDLESS WIRE ROPEWAY, 


[WIRE TRAMWAY,] 
FOR THE 


Rapid and Economical Transporta- 
tion of 


ORES, STONE, COAL, Etc, Etc, 
OVER MOUNTAINOUS ROADS. 


Covered by numerous United States Patents. 

4a Has been in use over three years on Pacific Coast, and is 
the most effective system ever matured, 

Kead the following 

Office of the CutcaGo SILVER MINING Co. 
Saur Lake City, Dec, 1, 1874. 

A. 8. Sir: I have p'casure in stating that 
your Ropeway, put up at the Chicago Mine, Ophir District, 
Utah Territory, one year ago last summer, has beenin constant 
ase ever since, and with the most satisfactory results. 

The line, as you are aware, is constructed over an extremely 
rugged country, one and onc-quurter miles ip length 

For the first half mile or so, itis down a very steep moun- 
tain side, whence it passes over the brow of another one ; 
thence it continues down Dry Canyon at an angle of 15 to 18 
degrees, 

The etructure is an entire success, the cost entire of which 
has more than been saved already, although it has not been 
worked up to half its capacity. 

In the estimate of ea-nings ne account was taken of supp ies 
sent to the mine, including water, etc., by no means an incon- 
sidecable item. Truly yours, W. 8. GODBE, 

Manager Chicago S. M. Co., (limited.) 
Supt. Office Emmma ConsoLipATED M. Co.) 
Lirrie Corronwoov, Utah, Dec. 17, 1874. § 

A. 8. HALLipir£, Ksq.,—DEar Sirk: In answer to your in- 
quiry, I have to report that the Ropeway, (buiit August, 1872), 
continues to work splendidly, and with but httle wear on the 
rope. It has been everything that was promised, and has 
proved to be the cheapest wav to move ores on steep mountain 
sides, Yours very truly, L.U COLBATH, Supt. 

send fer Circular to 


A. S. HALLIGIE, 


No. 113 PINE STREET, San Francis<o, Cal. 


Address, JOHN A. ROEBLING’S SONS, Manutacturers, 
Trenton, N. J, or 117 Liberty street, New xork. 
N. B.—Wheels and Rope for conveyin’ power loug dis- 
tances. Send for Fampblet and Circular. 


OLIVER’S POWDER. 
This Powder recommends itself for its 


SUPERIOR STRENGTH 


A¥D 
FREEDOM FROM SMOKE 


Direct orders to 


PAUL A. OLIVER, 
WILKES-BARKE, PA 


“BLASTING POWDER. 


LAFLIN & RAND 


POWDER COMPANY, 


21 PARK ROW, NEW YORK. 
P, O. Box, 2308, 


Mills in several different States of the Union. 
Manufacturers of the best Blasting Powder, and also of the 


celebrated 


ORANGE SPORTING POWDER, 


ELECTRICAL, REASTING APPARATUS. 


HENRY. A. RILEY, 
ATTORNEY 
AND 


COUNSELLOR AT LAW. 
ax PARK ROW, NEW YORE, 


Room 50. 
promptly wade in all parts of the United States, 


COUNCIL BLUFFS IRON WORKS, 


CAPITAL, $100,000. 
Manufacturers of Mining Machinery, Quartz Mills, Smelting Furnaces, 
Pumping and Hoisting Machinery, 
IRON AND BRASS CASTINGS OF ALL KINDS. 


OFFICE AND WORKS LOCATED AT COUNCIL BLUFFS, IOWA, at tho Bastero Termi- 
nus of the Union Pacific Railroad. 


janlT-ly 


Address 


R. J, CORY, Secretary. 


LEHICH ZINC COMPANY. 


GORDON MONGES, Treasurer. 


B. ©. WEBSTER, President, 


WORKS, BETHLEHEM, PA. OFFICE, 333 Walnut Street, Philadelphia. 


JOHN JEWETT & SON*%, AGENTS, 152 FRONT STREET, NEW YORK. 


IS THE GREAT 


TRUNK LINE AND MAIL ROUTE 


OF THE UNITED STATES. 


It traverses the most interesting portions of the North Amer- 
ican Continent, and unites by unbroken tracks all the princi- 
pal cities on the Atlantic Coast, on the Great Lakes, aud in the 
Mississippi Valley. 

Through trains are run over its lines between New York, 
Philadelphia, Baltimore, and Washington, iu the East; and 
Buffalo, Rochester, Erie, Cleveland, Detroit, Chicago, St. Louis, 
Cincinnati, and Louisville, in the North, West, and Southwest. 


THE PENNSYLVANIA RAILROAD 


18 THE 
Best Constructed Railroad on the American 
Continent. 


Its main Jines are laid with a Double Track of Steel Rails, 
secured on Oak Ties imbedded in broken-stone bajlast, whicb 
reniers them impe2vious 10 the action of frost or freshets, 
and prevents annoyance from dust. All bridges are of iron or 
stone, coustructed on the best known principles for saiety aud 
durability. 


THE PENNSYLVANIA RAILROAD 


RUNS THE MOST 
Perfect Rolling Stock in the World. 


Its engines are models of mechanical excellence, aud its 
passenger cars are unequalled for comfort, elegance, and 
strength. Superior Hotels and Eating-Houses are provided at 
ali essential points. which, from their exceilence of manage- 
ment and reasonable charg:s, have become the model estab- 
lishments cf their kind. 


THE PENNSYLVANIA RAILROAD 


ENFORCES UPON ALL 1TS EMPLOYES 
Strict (Courtesy and Politeness 
In their intercourse with the public, and uses every effort to 


secure the comfort and contribute to the enjoyment of its 
patrons. 


BALTIMORE COPPER 
WORKS 
(Canton. ) 
POPE, {COLE “CO. 


ARE NOW PURCHASING 


COPPER ORES, 


and smelting and refining at these extensive works, where, 
with experienced workmen and extraordinary facilities, we are 
turning out Ingot and Cake Copper of unequalled purity and 
toughness. 

We are prepared to buy Ores, Matte, Regulus and other fur- 
nace material, in any quantities. 

At Salt Lake City, Mr. Geo. J. Johnson, our representative, 
will receive, sample, aseay and p®y cash for ores of that vicinity, 

In San Francisco we are likewise represented by Mr. Horace 
D, Ranlett, 218 California street, 

Office, No, 57 South Gay street, Baltimore, Md. 


BLACK DIAMOND 
STEEL. 


’Park, Brother & Co. 


NEW YORK, PITTSBURGH, 
BOSTON, CINCINNATI. 
FINE TOOL AND DRILL STEELA SPECIALTY. 


THE PENNSYLVANIA RAILROAD| TRI-NITR O-c LYCERIN, 


Tae Most PowerFus ExPLosivE Known. 


Mica Blasting Powder, 


Th New Explosive, whose safety, power and economy may be 
estimated from the subjoined lotter, 


Hoosac ‘1 UNNEL CONTRACT. 

DEaR SIR : Nortda ADAMS, Mass., Aug. 20, 1874. 

Within the last six months we have used some 30,000 Ibs, of 
your ‘* Mica Powder,” and with the exception of the “ Tri-Ni- 
tro-Glycerin”’ itself have had no better explosive in our works 
here. Itis light to carry, sate (as far as that term can be ap- 
plied to any explosive) to handle, ‘‘nimbe’’ to explode and 
thorough in combustion—a very essential quality in a:l prepa- 
rations of Nitro-Glycerin. 

Where pure Nitro-Glycerin is not waited we do not ask any 
better substitute than Mica Powder. 

Yours truly. 


W. SHANLY. 
M. Mowsray, Esq., North Adams, 


Mowbray’s “‘ Powder Keg” Battery; for simultaneously 
firing a s«ries of mines or drilled holes. 

Gutta Percha insulated leading wire for electric blasting. 

Ele: tric Fuses for submarine blasting. 

Electric Fuses for rock blasting. 

Gutta Percha and Cotton covered Electric Wire. 

Tape Fuse Exploders for Contractors’ use, etc., etc., etc. 

All the above materials are manufactured by the undersign- 
ed, guaranteed to perform as represented, being the result of 
seven years’ experience at the Hoosac Tunnel, and in various 
submarine works throughout the States. 


CEO. M. MOWBRAY, 
Hooszc Tunnel Tri-Nitro-Glycerin and Gutta Percha Works, 
NORTH ADAMs, Mass. 
A. W. DESPARD, Acent, 22 Cedar street, New York 


Blake’s Patent Stone and Ore Breaker. 


NEW 
WITH 
MPORTANT 


Improvements. 


Used for reducing to fragments of any required size all hard 
and brittle substances, such as Stone for Macadam Roads, and 
for making Concrete, and for Ballasting Railroads: also for 
crushing IRON, COPPER, ZINC, SILVER, GOLD, ana other 
Ores. Also {or crushing Quartz, Flint, Emery, Corundum 
Feldspar, Barytes, Manganese, Graphite, Phosphates, Plaster, 
Soapstone, Coal, Old Fire Brick, Mineral Paint, etc. i 

Also, small hand machines for Laboratory use in testing and 
assaying samples of ore. 


BLAKE CRUSHER €0., New Haven. ¢t. 


Sole Representative 
OF THE 


TERRE NOIR COMPANY 
AND OF TIE 
French Ferro-Manganese Co. 


H. CHAMPIN, 
43 Exchange Place, New York. 
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STEPHEN R. EROM {PLANS FURNISHED 
Concentrators, M © A. N L C T, NG NE BE FOR 


S:evolving Screens. 


{levaters. MANUFACTURER OF MACHINERY FOR Ore Dressing Works. 


ORUSHING, SCREENING, AND CONCENTRATION OF ORES, 


Laboratory Crushers. 


Laboratory Concentrators, For Pamphlets and information, address: S. R. KROM, 206 Eldridge St., New York. 


THE | 


THE EARLE PATENT 
STEAM PUMPS. 


COMPANY, 
FITCHBURG. MASS. 


lll 20,18 


Continues to manufacture the only reliable and economical == - — 
Rock Drill yet invented. Send for our pampblets giving certi- 
ficates of use in all parts of the United States ani Europe. 

We give below an extract from the affidavit of WaLTER SHan- 
Ly, Contractor at Hoosac Tunnel, used in our suit vow pend- 
ing against tue Ingersoll Drill for infringement : 

“The cost of repairs of the Burleigh Drill is, in my opinion, 
reasonable, the simplicity of the construction of the machine 
tending to keen down the cost of repairs and renewals. I have 
‘ad a machine work for three months without needing repairs, 


and in that time it dmiled the same as a hole a mile long and 
of two inches diameter.” 


iency. 


Createst Effic 


Simplest Mechanism. 


‘ 


We can multiply evidence as to the efficiency and economy 
of this machine over all others ; the insignificant cost of re- 
pairs being its particular advantage. 


New York Office, 115 Liberty street. 


ADAPTED FOR EVERY POSSIBLE USE. 
Extensive Varieties tor Specific Purposes. 


Awarded Highest Premium at every Exhbibitiou.—Vienna 
Weltaurstetluug, Paris Exposition, American Institute, N. Y., 
Mechanics’ Association Fair, Boston, Maryland Institute Fair, 


[COMBINING SIMPLICITY ANO DURABILITY TO A Baltimore, &c., &e. 
REMARKABLE DEGREE.ITS PARTS ARE EASY OF ACCESS 
AND ALL PURPOSES FOR WHICH 


Additional Improvements for 1875.—A new feature, not ob- 
tained in any other pump is a Chargeable Lining, or false cy lin- 
aer of gun metai in the pump cjlinder, which can be changed 
A RE U in five minutes, witLout disturbing any connections, thus mak- 

iug a practically indestructible pump. Send for circulars. 


The Norwalk lron Works Co., South Norwalk, Conn. 


HYDRAULIC WORKS. 
MANUF AOTORY 
BROOKLYN. N. Y. 


MINING PUM 
FoR HEAVY LIFTS AND BAD WATER 
SPECIALITY, 


Steam Pumping Engines, Single and Duplex Worthington's 
Patent, for ali purposes, such as Water Works Engines, Con- 
densing or Non-condensing ; Air and Circulating Pumps, for 
Marine Engines; Blowing Engines; Vacuum Pumps, Sta- 
tionary and Portable Steam Fire Engines ; Boiler Feed Pumps 
Wrecking P umps, 


MINING PUMPS, 


‘CIRCULARMPRICCLISTS | Water Meters, Oil Meters ; Water Pressure Engines. Steam 
| and Gas Pipes, Valves, Fittings, etc. Iron and Brass Castings, 


THE IMPROVED s@ Send for Circuiar, H. R. WORTHINGTON, 


NIAGARA STEAM PUMP, 


Niagara Steam Pump Works. 


This Puvip has taken the first premium at every Fair in the 


United States where there has been a practical test. 
HUBBARD & ALLER, 


CuHaRLEs B. 

SOLE MANUFACTURERS, 

Steam {Patented = 93 to 97 Pearl street, Brooklyn, N.Y. | NO. 23 ADAMS STREET, BROOKLYN, N. 
» | STEAM ENGINES AND ALL KINDS OF MACHINERY. 


Sole Manufacturer of 


without loss of Steam. 
Send for a circular. . EXECUTED AT THE OFFICE OF STEAM PUMPS AND FIRE ENGINES, 
ICHARDS & PIKE i i i 
Sadainenhtientaiemtente. The Engineering and Mining Journal, Patented in England, Belgium and France. Send for circu- 
Agents Wanted, 205 Ledger Place, Philadelphia, 27 PARE PLACE, NEW YORK CITY. lar, 


— 


| 
— 
BURLEIGH ROCK DRILL | NEN DIRECT-actine 
bat auc = | 
KNOWLES 
TEAM PUMP WORKS’. 
92 & 94 Li erty St\NewYork. .CARR 
43 CORTLANDT ST. NEW YORK. 
THESE ARE THEONLY PUMPS | 
ARR ANGEP WORK porSELESS | 
| ON PUMP ‘on PIPES | | 


— 
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BLAKE'S PATENT STEAM PUMPS, 
OVER 8,000 IN USE. 
Compact! Simple! Durable ! 


MINING PUMPS A SPECIALTY, 


Above cut illustrates our s;ecial Mining Pump with 
patnt removable cyli: der. Send ‘or illustrated catalogue. 


CEO. F. BLAKE MANUFACTURING CO. 
NEW YORK, 


BOSTON AND CHICAGO. 


The Pulsometer. 


The simplest, most durable and 
effective Seam Pump now in use. Will 
pump gritty or muddy water without 
wear or injury toits parts. It cannot get 
out of order. 


BRANCH DEPOTS ; 


mm Sudbury street, Boston 
13-7 Market street. Philadelphia, 
me 59 Wells street. Chicago, 
foe South Western Exposition, New Orleans, 
@ 811 and 513 North Second street, St. Louis. 


HENRY HALL & CO., 
20 Cortlandt Street, New York. 


CAMPBELL & RICKARDS, 
BUILDERS OF ENGINES AND TRAVELING CRANES. 
607 and 609 Commerce street, Philadelphia, Pa 


Estimates turnished on application. 
Agents for Shive Governors. 


BLOWING ENGINE © 


FOR SALE. 


One Horizontal Blowing Engine, with vertical blowing cylin- 
ders. Steam cylinder, 25 in. diameter by 60 in. stroke; two 
blowing cylinders, 72 in. diameter by 60 in. stroke. The en- 
gine is geared so that the steam piston makes two revolutions 
for one of the blowing cylinders. The engine was formerly 
used at the Durham Iron Works, Riegelsvilte, Pa., to blow an 
anthracite furnace 55 ft. high by1s it. bosh. The furnace 
having been rebuilt of much larger dimensions, the ola en- 
gine will be sold at a low price. 


Address, 


COOPER, HEWITT & CO., 
NO. 17 BURLING SLIP, NEW YORK, 


B. F. STURTEVANT’S 
PATENT IMPROVED 


PRESSURE BLOWER, 


FOR CUPOLA FURNACES AND FORGES. 
Also manufacturer of the Sturtevant Patent Improved Fan 


Blower and Exhaust Fan. Send for illustrated catalogue. 


B F. STURTEVANT, 72 Sudbury street, Boston, Mass 


RIKHLE BROS., 


650 North Ninth Street, Philadelphia. 


New York, 93 Liberty St. Pittsburgh Store, 285 Liberty Street. 


GoALE 


‘lhe Celebrated Stock House Scale, New Style Testing Ma- 
chines, All Sizes. Iron Lever Railroad ‘rack Scales. Patented 
¥irst Power Lever Wagon Scale, for Coal Dealers. Parallel 
‘yane Beams and Mortising Machines. Hydraulic Jacks. 


Miners’, Coal and Rail Road Track 


SCALES, 


OF THE MOST IMPROVED STYLES. 


PACE & CO., 


3 Parl Place, New York. 


“DEAD STROKE” POWER HAMMER. 


IMPROVED ADJUSTABLE CRANK PIN. 
Sraixes Brow Heavy or Licut, Fast or Stow. 
Prices Reduced Jan, ist, 1875. 


The Hull & Belden Company, Danbury, Ct. 


66 (\RESSON” 
CHEMICAL LABORATORY. 


Analysis 0, 
for SMELTING purposes, 
AL for STEAM purposes, 
for GAS purposes, 
Analysis of 


for HUUSEHOLD use. 
ATER for MANUFACTURING purposes. 
for STEAM BOILERS. 


No. 417 Walnut street, 
hiladelphia. 
THOMAS D. STETSON, 
No. 23 Murray street, 
New York, 
Solicitor of Patents, and Scientific Expert jy 
Patent Cases. 


| CakrEt, ALLEN & CO., 

TAMAQUA IRON WORKS, 
‘IAMAQUA, PENN., 

BUILDERS OF FURNACES, ROLLING MILLS, 


AND 
Mining Machinery, 
MACHINERY FOR COAL AND ORE WASHING, 
WINDING ENGINES OF THE MOST IMPROVED 
TYPE, for Shafts, Slopes, Planes, &c., 

Allen & Barton’s Patent Duplex Steam Pumps, 
Sheaves for Wire Rope Transmission, 
Cornish Pumps of the Largest Capacity, 
BOILERS OF ALL KINDS, 


Plans and Estimates for all kinds of Machinery fur- 
nished. 


Good Work and Reasonable Prices. 


THE IRON-MASTERS’ 
LABORATORY. 


Exclusively fur the Analysis of Ores of Iron, 
Pig and Manufactured Iron, Steels, Lime- 
stone, Clays, Slags and Coal for Prac- 
tical Metallurgical Purposes. 

No. 339 Walnut Street, Philadelphia. 

J. BLODGET BRITTON. 


This Laboratory was established in 1866, at the instance of 
a number of practical Ironmasters, expressly to afford prompt 
and reliable ioformation upon the chemical composition of 
the substances above mentioned, for smelting and refining 
purposes. ‘The object being to make it at once a convenient, 
practically useful, and comparatively inexpensive adjunct to 
the Furnace, Forge and Rolling Mill. 


OHARGES TO IRON WORKS. 


For determining the per cent. of pure Iron in an ordi- 

For the per cent. of Pure Iron, Sulphur and Phosphorus 

For each additional constituent of usual occurrence...... 1 50 

For those of unusual occurrence or difficult to deter- 
mine, the charge must necessarily depend upon cir- 
cumstances. 

For determining the per cent of Sulphur and Phos- 
phorne im OF Mel 34:60 

For each additional constituent of usual occurrence.... 6 00 

For the per cent. of Carbonate of Lime, and Insoluble 
Silicious Matter in a Limestone...... 10 00 

For each additiona! constituent....... ... coe 200 

For the per cent. of Water, Volatile Combu e Matter, 
fixed Carbon, and Ash in Coal......c.ccesscceescecees 

For determining the constituents of a Clay, Slag, Coke, 
or of an Asb of Coal, the charges will correspond with 
those fo1 the constituents of an ore. 

For a written opinion or letter of instruction the charge 
must neccessarily depend upon circumstances. 

Printed inst: uctions for obtaining proper average sam- 
ples for analysis furnished upon application. 


IRON AND COAL PROPERTIES 


Examined and Reported upon for Practical 
Purp. ses, by Experienced and Thoroughly Com- 
petent Mining Engineers and Experts. 


E. B. BENJAMIN, 
10 BARCLAY STREET, 
New Yors Crry. 


12 


Importer and Manufacturer of all kinds of apparatus for 
mineral and chemical analysis. Laboratory and Assaying 
Tools, Prospecting and Mining Implements, occurate Balances 
and Weights, Furnaces, Tonzs, Freiberg Scorifiers, French 
Cupels and Assay Cups. Flasks, Dippers, Crucibles, etc. Com- 
plete Blowpipe sets for gold and silv'y tests, Compasses, 


Becker’s Ingot Moulds, Lenses, Evaporators. ete., etc. 


For better description of apparatus and prices, see the 


large Illustrated Catalogue, beautifully gotten up, in cloth. 
Price - ~ . $1 50 per Copy. 


HELLER & BRIGHTLY, Engineering and Surveyirg Iq 
struments, 33 N. Seventh St., Philadelphia. ans MAR, 


Without decreasing size of any part of our “ En- 
gineers’ Transit” we have red the weight one- 
half. An ordinary Transit Telescope magnifies from 
10 to 12 diameters, our new Transit Telescope (length 
10% inches, shows objects erect and not inverted) 
magnifies 28 diameters and will read time on a watch- 
dial at 983 feet. For description of our new Mining 
Transit (weight 514 Ibs.) and Plummet Lamp, see Van 
Nostrand’s Engineering Magazine, June, 1873. 

Extract from report of Committee of Civ. Engs. ap- 

inted by Franklin Inst. toexamine H. & B.’s new 

ransit (Dec. 1471}: exhibits several novelties 
of construction which, in the opinion of the commit- 
tee, render it superior to those now in use, and in its 
opinion the deviations made from fe, 
common styles of Transit are mprovements. 
Joun C. Traurwixe, Chairman. 


Nescriptive and Illustrated Price List sent Post-paid, on Application 
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Amer. Diamond Rock Boring Co. 


Successors to the American Diamond Drill Go. 
MANUFACTURERS OF 


DIAMOND POINTED ROCK DRILLS. 


37 Weybosset Street, Providence, R. I. 
OFFICES, Str.et, New York. 

The only machines with which mimes can be penetrated a thousand feet and upwards, through solid 
rock, »t any angle from vertical to horizontal, and p rfect samples, i» the for.r ofa. ore or solid 
cylinder, taken out the entire depth, developing fully the nature and ch:racter of thes ra. 

Adapted also to Svafting,G+ddi g, Channeling. Tunneling, Open ‘t Work, 
and all kinds cf Rock Excavations. Illustrated Catalogues and Pr ce List furnished U2 application. 

Also furnith Air Com-~ressors, Hoisting Engines, Boire:s, Pumps, and ail descrip- 
tions of Mining Machinery. 


FOR MINES, BLAST FURNACES, 


Cc. H. Tompkins, General Agent, 
P. O. Box, 1442. 61 Liberty -treet, New York. 


RAND AND WARING 


DRILL AND COMPRESSOR COMPANY. 


QUARRIES, CONTRACTORS, ETC. 


20 Different. Styles, adapted tov every possibl 2i Park Row, Opposite New Post Office, 
duty. IN EK W YOR KE. 
COPELAND’S WIRE ROPE, Send for Circulars. 
drains dune Actual Work done at trial at Port Henry Mine. 
Rand. Ingersoll. Waring. 
COPELAND & BACON, First Week, feet, 4593 288 . ants 
85 Liberty strect, New York. Second “ e 459 257 136 


MINING MACHINERY 9183 545 136 


MOREY & SPERRY, THE HUDSON RIVER SPATHIC 
88 Liberty St., New York. IRON ORE COMPANY 


_—_ Is tow prepared to make contracts for any quantity of ore, to 
be deliv: red on ‘be wharf at 
teel Shoes & D es 
OAKHIL1I., COLUMBIA COUNTY, NEW YORK. 


Orders may be sent to the office of the Company, 128 
Broadway. 


| Made by our improved process. After 
many years of patiert research and ex- 

—-> we have succeeded in pro- 
ducing STEEL SHOVES AND DIES ror 

Quantz Mitts, which are unequaled 
for strength, durability. and economy ; 
will wear three times longer than any 
iron shoes. We manufacture, and con- 
tract to erect, Gold and Silver Reducing 
and Amalgamating Machinery in all its 


H. T. LIVINGSTON, 


President. 
New Yors, March 1, 1875. 


CAZIN’S ORE CONCENTRATION 


details, Pans, Separators, Concentrators, MACHINE 
ws of Minin upp!ites. 
Gers promptly filled Exzsinations soli- COMPLETE WITH STEAM POWER. 
cited. Address 
MOREY & SPERRY. F. CAZIN, Superinten*ent, Denver, Col. 


WARINC’S IMPROVED SELF-FEEDING WOOD'S STEAM OR PNEUMATIC ROCK DRILL. 


By far the most simple and effective machite for all descrip- 
tions of 


MINING, 
RAILROAD, 


AND 


QUARRY WORK. 


Reports of the Superintendents of the Port Henry Iron Ore 
Company : 
(Copy.) 
OFFICE oF WITHEEBEFS, SHERMAN & (o,, 
MINEVILLE, N. Y., May 8th, 1874. 
J. B. Esq., 133 Centre street, Y. 

Dear Sir :—Yours of the 4th inst. is received and in reply 
beg to hand you the accompanying recommendation of your 
drill. I saw your drill on trial with several others in the ort 
Henry frun Ure Co.’s mines adjoiuiug Witherbees, Sherman & 
Co.’s, and find it to be an A No. 1 machine, and works entirelv 
to my setisfaction. I think it capable of doing the work of six- | 
teen men easily. Yours tru'y, | 

(Signed.) Wattes Terrt, Sup’t. 
(Copy.) 
OFFIcE OF THE Port HENry ORE Co., 
MINEVILLE, Y., May 1874. 


Comparison of Rock Drills at 


Port Henry Mines, New York. 


J. B. WarinG, Esq., | 
Dear Sir :—I have used with perfectly satisfac‘ory results, 
one of your rock drills, in the mines of the tort Henry Iron 
Ore Co., and in my opinion believe it to be superior in mechan- 
ical construction, and economy in working, to any steam or air 
drill thathas beeninuse here (Signed,) Gro. G. Ror, 
Sup’t tort Henry Iron Ore Co. 


First week with ONE Ingersoll 888 feet. | Also Dealers in AIR COMPRESSORS, PUMPS, &c. | SS 
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